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Definitions: 

Complementary and alternative medicine (CAM)  

Is the term for medical products and practices that are not part of standard medical care. 

 

Complementary medicine (CM) 

Complementary medicine (CM) is a broad domain of healing resources that encompasses all 

health systems, modalities, and practices and their accompanying theories and beliefs, other than 

those intrinsic to the politically dominant health system of a particular society or culture in a 

given historical period. CM includes all such practices and ideas self-defined by their users as 

preventing or treating illness or promoting health and well-being. Boundaries within CM and 

between the CM domain and that of the dominant system are not always sharp or fixed. 

 

Complementary medicines (CMs) 

In Australia, medicinal products containing such ingredients as herbs, vitamins, minerals, 

nutritional supplements, homoeopathic and certain aromatherapy preparations are referred to as 

'complementary medicines’ and are regulated as medicines under the Therapeutic Goods Act 

1999.   

 

CM products (CMPs) 

The commercial presentation or marketed entity of complementary medicines. 

 

Integrative medicine  

Is an approach to medical care that combines standard medicine with CAM practises that have 

been shown through science to be safe and effective.  

 

Alternative medicine  

Is used instead of standard medical treatment.  
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Natural products 

This group includes a variety of products, such as herbs (also known as botanicals), vitamins and 

minerals, and probiotics. They are widely marketed, readily available to consumers, and often 

sold as dietary supplements. 
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Abstract  

Pregnancy and breastfeeding are important stages during women’s reproductive life with 

complementary medicines being a common option for the management of their health issues. 

Pregnant and breastfeeding women have positive beliefs about complementary medicines due 

to their perceived naturalness and therefore believe that they are safe to use. Despite their 

popularity, there is limited strong scientific evidence on their safety and efficacy supporting 

their use in general and in pregnancy and lactation in particular. However, medication-related 

knowledge of women during pregnancy was shown in some studies to be low in relation to 

prescription medicines and complementary medicines. While it is hard to measure the 

knowledge of women about complementary medicines due to the huge number of these 

products in market, it is more practical and beneficial to explore the awareness of women of 

the risks/safety of these medicines during pregnancy and lactation. This field has not been 

investigated in the literature and the underlying factors that build the awareness of the 

risks/safety of complementary medicines are yet to be studied. 

The first aim of this research was to explore Australian pregnant and breastfeeding women’s 

perceived awareness of the risks/safety of complementary medicines. To find out the 

perceived awareness of these women, a cross-sectional study design was used. Two national 

online surveys were developed and undertaken (one for pregnant women and the other one 

for breastfeeding women).  

The results indicated that almost two-thirds of the pregnant survey participants considered 

themselves to be well informed about complementary medicines and can use them safely 

during pregnancy. Our findings of breastfeeding survey have indicated that over half of the 

participants considered themselves to be well informed about complementary medicines and 

perceive they can use them safely while breastfeeding. The main two study variables that 

would influence how women perceive themselves to be using complementary medicine 

products safely or are informed about them were the history of complementary medicine use 

in the past 12 months and being asked by their health care practitioners about their use during 

pregnancy. For breastfeeding women, the main two study variables were the history of 

complementary medicine use in the past 12 months and being born overseas.  

Exploratory factor analysis was used to identify underlying variables that contribute to the 

pregnant and breastfeeding women’s awareness of the safety of complementary medicines.  

The perceptions and knowledge about safety, efficacy, quality, brand differences and 
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regulations of complementary medicines in addition to the skills of seeking knowledge were 

the main themes of these scales.  

The second aim of this research was to explore the role of Australian community pharmacists 

as health care professionals in influencing this group of women toward the safe use of 

complementary medicines. This role was explored through studying two factors: pharmacist-

women communication and the pharmacists’ knowledge and perceptions of safety and 

efficacy of complementary medicines taken during pregnancy and breastfeeding. An online 

cross-sectional survey was developed and hosted on SurveyMonkey® platform to approach 

as many participants across different geographical locations within the states and territories of 

Australia.  

According to the results of the survey, the two factors that most affect pharmacists’ 

communication with pregnant and breastfeeding women are the pharmacists’ own knowledge 

and their confidence in this knowledge of the use of complementary medicine products. 

When consulted about complementary medicines, the majority of the pharmacists focused on 

gathering information (over 80%) and providing female consumers with available evidence 

(over 70%) that establishes the safety of use of those complementary medicine products 

during pregnancy and lactation. Their knowledge regarding the use of complementary 

medicine products during pregnancy varied between the participants, with the majority 

correctly identifying complementary medicine products that are either safe or are 

contraindicated during pregnancy. The results identified that pharmacists have negative 

perceptions about the safety of these products during pregnancy and lactation. They are also 

unsatisfied with their knowledge about the safety of use of complementary medicine products 

during these stages of women’s lives. 

In conclusion, the respondent women perceived themselves to be aware about the safety of 

complementary medicine products use during pregnancy and lactation which could be 

reassuring when considered with their pattern of complementary medicine use. More 

attention needs to be given to breastfeeding women as they showed lower level of confidence 

in the use of complementary medicine products safely than pregnant women. The role of 

community pharmacists in influencing this group of women toward the safe use of 

complementary medicine products needs to be enhanced.  

 

  



22 
 

Chapter 1 : Introduction and literature review 
 

1.1 Chapter introduction 

 

The use of complementary medicines (CMs) is common among many nations. People have 

been using them since ancient times to manage their illnesses (Braun et al., 2010b; Lin et al., 

2018; Nahin et al., 2016). This use is fuelled with cultural beliefs and claims of the 

burgeoning industry about their effectiveness, naturalness and safety (Lin et al., 2018). 

However, the safety and efficacy of many CM products (CMPs) have not been tested yet 

(Dennis, 2010) and many side-effects of some CMPs have been reported and they vary from 

being harmless to harmful (Borrelli et al., 2007; Rey & Walter, 1998; Rouhi-Boroujeni et al., 

2015). 

While there are limited clinical studies that establish the safety of CMPs during pregnancy 

and breastfeeding (Amer et al., 2015; Low Dog, 2009; Mortel & Mehta, 2013), women in 

childbearing age are high users of these products (Frawley et al., 2013; Sim et al., 2013). 

Although some CMs may be traditional, many Australians use CMPs that are manufactured 

by pharmaceutical manufacturers. Most of these CMPs can be easily obtained without a 

prescription from shops that are not under medical supervision (Complementary Medicines 

Industry, 2018). Therefore, it is the sole responsibility of CMP users to find out how and 

when to use them. Information about CMPs can be obtained from reliable sources such as 

health care practitioners or from unreliable sources such as online websites that may contain 

advertising and misleading information (Frawley et al., 2014). Women have positive attitudes 

about CMPs which highly influence their decisions when using them to manage pregnancy 

and lactation related health conditions (Barnes et al., 2019c). These perceptions are coupled 

with their desire to ensure safety of their babies and themselves (Barnes et al., 2019c). In this 

case, the awareness and perceptions of women who are pregnant or breastfeeding about the 

risk/safety of CMPs are extremely important to avoid any undesirable adverse effects on 

themselves and their babies. However, this field has not been well investigated in the 

literature and did not include all aspects of CMPs safety. 

A recent qualitative research in the field of CM targeting Australian pregnant and 

breastfeeding women in Australia was conducted by Barnes et al (Barnes et al., 2018; Barnes 

et al., 2019a, 2019b, 2019c). However, the aims, methodology, study sample demographics 
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and research output differed from our research. The main aim for Barnes’ research was to 

explore the decision-making processes of women choosing to use CMPs in pregnancy and 

lactation; and to investigate how women's health literacy influences their decisions. In 

comparison, our research aims to explore Australian pregnant and breastfeeding women’s use 

of CMPs and knowledge that reflects their awareness about safety of CMPs in Australia. 

Also, it aims to develop a scale considering the factors that are anticipated to build women’s 

awareness of the safety of CMPs. The work of Larisa Barnes is based on a focus group 

consisting of 24 women. Out of these 24 women, there were 11 health care workers (a nurse, 

3 midwives and 7 allied health practitioners). The decision-making process developed in 

Barnes’ research is based on women with high health literacy and involved in the health care 

system. Barnes et al. stated that “Additionally, nearly half the participants were health care 

professionals, which also influenced the health literacy of the sample” (Barnes et al., 2019b). 

Also, having health workers and other women in the same focus group would have 

influenced how other participants responded to questions. For example, women with lower 

health literacy would agree with opinions of women with higher health literacy as the former 

cannot defend their arguments as the latter do. 

Barnes et al (2019b) investigated the decision-making process and the factors taken by 

pregnant and breastfeeding women in taking CMPs. The safety was a major factor according 

to the authors, but what the authors did not investigate is the factors that build up the safety 

perceptions and awareness which was the major theme of my research. The output of our 

research including scales and educational material is different from that of Barnes research 

and will add significantly to the literature as it is based on findings from quantitative studies 

based on a representative random sample of the Australian pregnant and breastfeeding 

women. 

 

Many factors have been proven to affect the decision of pregnant and breastfeeding women to 

use certain CMPs. Barnes et al. (2018) identified in their theoretical model that making 

decisions to use CMPs is linked to many factors. Pregnant and lactating women will refer to 

their traditional, cultural, religious, prior health knowledge, attractive beliefs about CMPs and 

repellent beliefs about conventional medicines and blend them with the health care 

professional recommendation before making a health decision about CMP use (Barnes et al., 

2018). These factors will be addressed in this thesis to better know who our participants are, 
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which backgrounds they belong to, and what CMPs are used around the world to help us 

understand the collected data. 

1.2 Background of Australian culture 

 

Australia is usually described as a nation of immigrants since 7.5 million migrants have 

settled in Australia since 1945 (Phillips & Simon-Davies, 2016). An overview of the history 

of immigration in Australia since the arrival of early settlers in 1788 until the present 

provides us with information about four milestone periods of immigration to Australia. These 

periods include pre-federation, the Gold Rush, White Australia policy and the 

multiculturalism period. It started with migrants from Europe and some other countries in the 

pre-federation period, followed by the European era of migrants and ended up with a 

multicultural population (Australia’s migration history, 2010). The main theme that can be 

concluded from Australia’s immigration history is that migration policies have strongly 

contributed to the diversity of Australian culture. This was reflected in the 2016 Census 

which showed that close to one third (29%) of the Australian population were born overseas 

(Australian Bureau of Statistics, 2018a). In addition, the population currently consists of 

migrants from over 190 different countries and 300 different ancestries (Australian Bureau of 

Statistics, 2017).  

 

The countries from which immigrants came to Australia have changed over the decades. The 

department of parliamentary services conducted a comparison according to the top ten 

birthplaces of migrants since 1901 up to 2006. Before 1954, the majority of migrants were 

born in European countries including United Kingdom, Ireland, Germany, Denmark, Sweden 

& Norway, Poland and Greece. Other non-European migrants were born in countries such as 

China, New Zealand, India & Sri Lanka, USA, and South Africa but formed only a minority 

of the immigrants.  From 1954 to 1971 migrants were mainly born in European countries and 

New Zealand. The next three decades have witnessed new places of birth of immigrants 

being added to the department’s list. The new countries were Lebanon, China, Vietnam, 

South Africa and India (Simon-Davies & McGann 2018). From the above discussions, it is 

clear how diverse the Australian population is and section 1.9 will articulate the effects of this 

immigration and diversity on the pattern of use of CMPs. 
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1.3 Australian culture and health  

 

The Australian culture and heath are distinctive for the following reasons: 

1.3.1 The rapidity of Australian population growth.  

The total growth of the Australian population is due to natural increase and net overseas 

migration (NOM). They contributed together 37.5% and 62.5% respectively to the total 

population growth by the end of June 2019 (Figure 1.1) (Australian Bureau of Statistics, 

2019a).  

 

 

Australia is growing faster than our close neighbours and other major members in the 

Organization for Economic Co-operation and Development (OECD) except for Papua New 

Guinea. Australian population grew by 338,100 or around 1.6% in 2016-2017. A comparison 

of the Australian annual rate of growth with some other countries shows that Australia has a 

higher rate over the USA and Canada. In comparison, the growth of Italy is falling (Table 

1.1). Due to COVID-19, the Australian population growth rate started to decline in June 2020 

and reached 1.3%. The main reason for this decline was the fall in overseas migrant arrivals 

to Australia due to international travel restrictions imposed by the government. It is still 

unclear if this impact will be of long-term nature or will change after the resumption of 

overseas travel (Australian Bureau of Statistics, 2020). 

 

Figure 1.1 Australian population growth. (Australian Bureau of Statistics, 2019a) 
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Table 1.1 Population growth rate. (Australian Bureau of Statistics, 2019a) 

Country Estimated 

population in 

2017 (millions) 

Annual growth 

rate % 

Projected 

population in 

2050 (millions)  

Australia 25 1.6 56 

Canada 37 0.9 45 

USA 324 0.7 390 

UK 66 0.6 75 

France 65 0.4 71 

Italy 69 -0.1 55 

1.3.2 One of the best health care systems  

 

 

A healthcare study ranked Australia as having the second best health care system in the 

developed world (Schneider et al., 2017). Their analysis was based on 72 indicators that 

measure performance in five areas: care process, access, administrative efficiency, equity, 

and health care outcomes. While Australia ranks highest on administrative efficiency and 

health care outcomes and is among the top-ranked countries on care process and access, it 

ranks low on equity. The lower ranking in equity was based on a comparison between higher 

and lower-income individuals with regards to care process (preventive care, coordinated care 

and patient engagement) and access domain (affordability and timeliness). The bigger the 

gap, the lower the ranking in equity (Schneider et al., 2017). This could be attributed to the 

ability of higher-income people to access private health insurance and private health care. 

However, equity in Australia was just below the average of the other 11 countries included in 

this survey. It was also better than those of Canada, France and the USA. 

 

The impact of a good health system can be seen on the general population in Australia 

through the increase of internationally recognised indicators such as life expectancy. The life 

expectancy of Australians at birth is 82.5 years, which is the fifth-highest in the OECD in 
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2015 (The Organization for Economic Co-operation and Development, 2017). For example, 

the life expectancy for males born in 2014 was 80.3 years, whereas males born in 1890 were 

expected to live to 47.2 years (Australian Institute of Health and Welfare, 2016a).  Another 

impact of the Australian health system is the lower mortality rates of cancer patients and 

better survival outcomes due to high quality of care. Also, the quality of care has been 

associated with the decrease of 30-day mortality rate after the admission of heart attack 

patients.  

 

While the average health spending is just above the OECD average, Australia has more 

doctors and nurses than the OECD average. The Australian success story of lowering 

smoking rate can also be attributed to the public health campaigns in combination with 

tobacco taxes and smoking restrictions (Australian Institute of Health and Welfare, 2016a; 

The Organization for Economic Co-operation and Development, 2017). In general, the 

overall burden of disease has fallen and most of Australians rate their health as good or better 

(Australian Institute of Health and Welfare, 2016a, p. 50). However, the distribution of 

medical practitioners is not homogenous across Australia. Major cities have the highest rate 

of employed medical practitioners in all areas of Australia (Figure 1.2) (Australian Institute 

of Health and Welfare, 2016b). 

 

 

Figure 1.2 Employed medical practitioners (Full-time equivalent (FTE) practitioners working 

in medicine per 100,000 population), by remoteness area, 2012 to 2015. (Australian Institute 

of Health and Welfare, 2016b) 
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1.3.3 High Health standards of immigrants 

 

Australia enjoys some of the best health standards among immigrants and temporary 

residents in the world. Most visa applicants are required to meet certain health requirements 

as a standard to be granted a visa. So, all permanent, provisional and certain temporary visa 

applicants are required to undertake health examinations prior to a visa being granted 

(Department of Home Affairs, 2019). Further, the age of migration applicants to Australia 

should be less than 45 years (Department of Home Affairs, 2020), which may reduce the 

likelihood of existing vulnerability to age-associated diseases. Applying these requirements 

for immigrants aims to reduce the impact on the Australian health care system and ensures 

that most immigrants are of good health status.  

 

1.4 Definition of CM in Australia and other countries  

 

 There is no universal agreement on the terminology and definition of CMs as it can vary 

according to the country, sometimes even between regions, the researchers and the regulatory 

body (The Office of Parliamentary Counsel, 2019; World Health Organization, 2020).  These 

terms aim at identifying those treatment techniques or products that do not fall within the 

orthodox health care system of a specific country at a specific time. 

Traditionally, all disciplines and practices that were not taught or provided by conventional 

medicine institutions were termed “alternative medicine” before the 1990s. The term 

“complementary medicine” was used as one of the two systems (alternative and 

conventional) that  were utilised to complement each other (Zollman & Vickers, 1999). As 

the use of these practices increased with time, several other terms were introduced such as 

“unconventional”, “unorthodox”, “holistic”, “fringe” and “traditional” (Bombardieri & 

Easthope, 2000; Zollman & Vickers, 1999).  “Integrative medicine” and “integrative health 

care” were terms that started to emerge as both conventional medical care and CAM were 

integrated to provide more comprehensive health care (Boon, Verhoef, O'Hara, et al., 2004).  

 



29 
 

Globally, the World Health Organization (WHO) identifies the terms “Traditional medicine” 

and “Complementary or Alternative medicine”. It defined the former as: 

the sum of the knowledge, skills, and practices based on the theories, beliefs, and 

experiences indigenous to different cultures, whether explicable or not, used in the 

maintenance of health as well as in the prevention, diagnosis, improvement or 

treatment of physical and mental illness. (World Health Organization, 2020, para. 1)  

It also states that it is used interchangeably with Complementary/Alternative medicine 

(CAM) by some countries. However, the WHO gave another definition to CAM as “a broad 

set of health care practices that are not part of that country’s own tradition and are not 

integrated into the dominant health care system” (World Health Organization, 2020, para. 2). 

The confusion about the different terms could be attributed, not only to the heterogeneity of 

terms used but also to the political, economic, ideological and professional influence on the 

practices involved with these types of therapies (Bombardieri & Easthope, 2000; Coulter & 

Willis, 2004). It can also be attributed to the vast array of disciplines or practices that could 

be included under these terms as explained in the following sections. 

In the United States, the National Centre for Complementary and Alternative Medicine -

which was recently renamed by the Congress into the National Centre for complementary and 

integrative Health (NCCIH) - defines CAM as “a group of diverse medical and health care 

systems, practices, and products that are not presently considered to be part of conventional 

medicine”. It classifies CAM therapies into five subclasses or categories. The first one is 

alternative whole medical systems (which includes Naturopathic, Chinese, Homeopathic and 

Ayurvedic medicine). The second category is mind-body interventions such as prayer, music 

and dance therapy. The third category is biologically based therapies which include herbs, 

vitamins, dietary supplements and food. This category is widely known as dietary 

supplements or nutraceuticals. The fourth one is manipulative and body-based methods e.g., 

massage and chiropractic. The last category is energy therapies such as electromagnetic field 

exposure and therapeutic touch (National Center for Complementary and Integrative Health, 

2019a). This has proven to be one of the most logical classifications according to the 

Cochrane Collaboration (Wieland et al., 2011). 
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In Australia, the National Institute of Complementary Medicine (NICM)1 adopted the 

Cochrane definition of CM and defined it as: 

a broad domain of healing resources that encompasses all health systems, modalities, 

and practices and their accompanying theories and beliefs, other than those intrinsic to 

the politically dominant health system of a particular society or culture in a given 

historical period. CM includes all such practices and ideas self-defined by their users 

as preventing or treating illness or promoting health and well-being. Boundaries 

within CM and between the CM domain and that of the dominant system are not 

always sharp or fixed. (The National Institute of Complementary Medicine, 2020, 

para. 1) 

 

It classified the complementary health approaches under two subgroups. The first one is 

natural products; which include herbs (botanicals), minerals, vitamins and probiotics and the 

second subgroup is mind and body practices, which include diverse procedures or techniques 

conducted or educated by trained practitioners or educators such as yoga, acupuncture and the 

healing touch (The National Institute of Complementary Medicine).  

When considering CMPs, different regulatory bodies had different definitions and used 

different terminology. The Food and Drug Administration (FDA) considers CMs as a term 

that “encompasses a wide array of health care practices, products, and therapies that are 

distinct from practices, products, and therapies used in “conventional” or “allopathic” 

medicine”. However, it uses a guidance document for the industry to identify the potential 

products that are considered complementary medicines under the act (The United States Food 

and Drug Administration, 2007).    

The Therapeutic Goods Administration (TGA) in Australia defines CMs as “medicinal 

products containing such ingredients as certain herbs, vitamins and minerals, nutritional 

supplements, homoeopathic medicines and aromatherapy products” (Federal Register of 

Legislation, 1989; The Office of Parliamentary Counsel, 2019). For a therapeutic good to be 

 
1 The National Institute of Complementary Medicine (NICM) was established in 2007 in Western Sydney 

University by the Commonwealth and New South Wales State Governments. Its laboratory is only one of two 

university laboratories licensed by the TGA to provide certificates of analysis for herbal products. Western 

Sydney University. (2021). About NICM HRI. Retrieved 25/7/2021 from 

https://www.westernsydney.edu.au/nicm/about_us/about_NICM. 
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considered a complementary medicine under the Therapeutic Goods Regulations 1990 it must 

be mainly comprised of one of 14 designated ingredients listed in schedule 14 of the 

regulations (Table 1.2). For the purposes of this research, the TGA’s definition will be 

adopted for CMPs. 

 

 

The more countries we consider the greater the variation becomes apparent as the terms and 

definitions are not globally accepted. Regional variation in the use of complementary 

medicines has been contributing to the variation in the regulation systems which is reflected 

in the terminology used as well (Knoess & Wiesner, 2019). Many researchers (Bishop, Rea, 

et al., 2010; Kemppainen et al., 2018) believe that the lack of an operational unified 

definition is affecting the quality of the current CAM studies. The variation in the definition 

of CAM has been found to result in a variation in the reported use of CAM through surveys 

to be from 27%-100% (Manheimer et al., 2003). For example, the use of vitamins is not 

universally identified as a form of complementary medicine (Wieland et al., 2011).  

 

The Cochrane collaboration identified this problem back in 2011 and proposed an operational 

definition. The definition was needed as they found a difficulty in applying the theoretical 

Table 1.2 Designated ingredients listed in schedule 14 of the regulations to be considered a 

CM 
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definitions to differential specific therapies and products as CAM or not. They proposed 

several examples to illustrate this problem such as vitamins, Omega 3 supplements and 

acupuncture. They also took into account the theoretical background of the proposed CAM 

therapy whether it has an allopathic or non-allopathic basis to determine whether it is 

considered to be a CAM or not (Wieland et al., 2011). The definition was based on the US 

National Institute of Health’s NCCAM, currently NCCIH, which had five domains as 

mentioned earlier. This was a great effort as it provided a list of all included and excluded 

CAM therapies and treatments. They also created a webpage that is regularly updated to 

allow researchers to access it whenever needed (Cochrane Complementary Medicine, 2020) . 

For the purpose of this research, the term complementary medicine products (CMPs) has 

been adopted as well as the TGA definition 

 

 

1.5 Safety and regulations of medicines 

 

The WHO identifies the minimum regulatory functions for a national regulatory authority 

(NRA) that countries follow whenever a medicine regulatory body is established. These 

regulatory bodies are responsible for evaluating the safety, efficacy and quality of medicines 

in that country to achieve the best health outcomes (World Health Organization, 2003, pp. 

1,2). The regulatory body in Australia is the Therapeutic Goods Administration (TGA), in the 

United States it is the Food and Drug Administration (FDA), in the EU European Medicines 

Agency (EMA) and in Canada it is the Natural and Non-Prescription Health Product 

Directorate (NNHPD) (World Health Organization, 2019, p. 85).   

 

1.5.1 Understanding the regulation process 

 

Enhancing the safety of the general population was the main driver for the development of 

the current regulatory systems that followed the sulphanilamide elixir and thalidomide drugs 

incidents (Boxtel et al., 2008). Thalidomide was marketed because it was incredibly “safe” in 

test models for the labelled indications, however, the problem was its “off-label” use in a 

different group (pregnant women) and associated risk of teratogenicity. Later after its ban in 
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the market, a renewed interest in using thalidomide for cancer and Hansen’s disease has 

emerged (Newfield, 2018).  

An initial drug safety determination happens early during the process of drug development. 

Normally drug development goes through several steps from the laboratory until being 

approved for use by humans. No drug is totally safe but these processes help the regulatory 

body in weighing the risks versus the benefits to patients and make a decision on whether the 

medicine could make it to the market. (National Prescribing Service, 2020; Therapeutic 

Goods Administration, 2019b). These steps are summarised in the following table: 

 

 

Table 1.3 How medicines are approved for use in Australia (National Prescribing Service, 

2020; Rang & Hill, 2013; Therapeutic Goods Administration, 2019b). 

Stage  Process followed 

Pre-clinical testing  Early experiments are performed at a cellular level and on 

animals in laboratories. Tests such as genetic toxicology, 

pharmacology, acute (single dose) toxicology, repeat dose (28-

day dosing) toxicology and pharmacokinetics are conducted to 

help understand how the medicine might work, and if it is likely 

to be safe for humans. If these early findings of pre-clinical 

results are promising, the medicine may move into clinical trials. 

Phase I The first clinical trials for a medicine (Phase I) are small (often 

only 20–80 healthy volunteers are involved). This trial will work 

out how the human body reacts to the medicine, and what is a 

safe dose. 

Phase II This phase involves people who have the target illness. During 

phase IIa a sample of 25-100 patients would be used. The aims 

at this stage are to demonstrate efficacy, establish detailed 

toxicology, identify the side effect profile and validate the mode 

of action. This phase also provides information about absorption, 

distribution, metabolism and excretion of the tested medicine. 

This would be followed by phase IIb which targets a larger 

sample of patients (100-400) with an opportunity to broaden the 

demographic scope and gives information about how well the 

medicine works in that specific group and finalise the dosage 

regimens for the subsequent phase and identify some of the 

lower incidence side effects.  

Phase III This phase includes a bigger and longer trial and usually 

involves 1000–3000 people with the target illness and is 
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compared with a “gold standard” drug to prove efficacy and 

safety. The TGA looks at the results of Phase III trials when 

deciding whether to approve a new medicine for use in 

Australia. 

Pre-approval stage 

considerations  

Before a medicine becomes available for sale in Australia, the 

TGA will look at evidence about the medicine that shows it is 

being manufactured in a licensed or approved facility, and that 

the manufacturing process follows certain specified standards.  

Approval process The approval process involves reviewing the evidence to make 

sure a medicine is both safe and effective. It also requires 

checking that the medicine meets manufacturing quality 

standards. Once a medicine is approved by the TGA, a decision 

is also made about how it can be accessed (prescription or non-

prescription). Also, approved medicine will be included by the 

TGA in the ARTG before being supplied to the market. 

The rules for approval by the TGA vary according to the 

ingredients. The medicines are put into different risk categories 

(lower or higher risk) depending on their safety and how serious 

the condition they are treating. There are three categories of 

drugs: listed medicines (assumed lower-risk products), 

registered medicines (potentially higher-risk products) and the 

assessed listed medicines which mainly include CMs that have 

quality scientific evidence for efficacy. The TGA performs a 

comprehensive assessment of the quality, safety and efficacy of 

registered medicines. In contrast, the TGA assesses the quality 

and safety of listed medicines but not their efficacy except for 

the assessed listed medicines where efficacy is assessed. 

 

When a medicine is approved, the TGA decides how easily it 

will be available such as being “only available when prescribed 

by a doctor” or “freely sold in supermarkets and other stores”. 

The classification of the availability of medicines is controlled 

by the government ‘Schedule’ levels. 

 

The TGA collects post-marketing information about approved and registered medicine’s 

reported side effects and publishes related details on the website of TGA (Database of 

Adverse Event Notifications) to be available for consumers (Therapeutic Goods 

Administration, 2019b). Thalidomide is one example that was used in the last century for the 

treatment of nausea in pregnant women and withdrawn from the market because the harm 

(severe birth defects) outweighed the benefits. From then on, a legal mandatory exclusion of 
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pregnant women from clinical trials took place by the FDA (Wild, 2012). This exclusion has 

created a knowledge void on drug use in pregnant women especially as it relates to drug 

development (McKiever et al., 2020). However, the National Institutes of Health in the US 

tried to address this problem in their research guidelines and made it a requirement to include 

women in clinical trials (Yakerson, 2019). Despite all of the rigorous regulation processes to 

study the drug’s safety and efficacy, prescribing medications during pregnancy still proves to 

be a challenge to health practitioners (Lowe, 2016).   

 

1.5.2 Overview of the regulation of CMPs in Australia 

  

CMPs are regulated as medicines under the Therapeutic Goods Act 1989 and the Therapeutic 

Goods Regulations 1990. This role is performed by The Australian Therapeutic Goods 

Administration (TGA) which was established by the Act (Therapeutic Goods Administration, 

2020e). CMPs should be included in the ARTG before being supplied to the market 

(Therapeutic Goods Administration, 2021a). An Advisory Committee on Complementary 

Medicines (ACCM) was established in 2010 to advise the TGA on the safety, efficacy and 

quality of CMPs in the Australian Register of Therapeutic Goods (ARTG). They are also 

responsible for the inclusion and retention of complementary medicine products in the ARTG 

list (Therapeutic Goods Administration, 2020a). Products that were available in Australia 

before the Act, were considered as “grandfathered products” and were included in the ARTG 

based on their history of safe use in Australia and without undergoing assessment of efficacy 

(Sansom et al., 2015; Therapeutic Goods Administration, 2018b). 

 

The TGA categorised CMPs into three categories. The first category is listed medicines that 

are considered of low risk. This includes most of the herbals and complementary medicines. 

These medicines can be identified by an AUST L number on the label. The other group is 

registered medicines which are considered to be of higher risk and are identified by their 

AUST R number on the label (Therapeutic Goods Administration, 2013). The third category 

was recently introduced in March 2018 by the TGA with the aim to improve the standard of 

evidence regarding the efficacy of CMPs. The assessed listed medicines AUST L(A) include 

only CMPs that have quality scientific evidence for efficacy and will have a notification on 

their labels stating that these products have been assessed for efficacy by the TGA 

(Therapeutic Goods Administration, 2018a, 2019a). See table 1.4 below. 
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Table 1.4 TGA categories of complementary medicines (Therapeutic Goods Administration, 

2021a) 

Categorisation of 

CMP 

Listed CMPs (AUST 

L) 

Assessed listed 

CMPs (AUST L(A)) 

Registered CMPs 

(AUST R) 

ARTG number Have an AUST L 

number on their 

medicine label 

Have an AUST L(A) 

number on their 

medicine label 

Have an AUST R 

number on their 

medicine label 

Ingredients  Lower risk 

medicines 

Lower risk 

medicines 

Higher risk 

medicines 

ARTG entry 

pathway 

Are listed in the 

ARTG after self-

certification by 

sponsors that all 

legislative 

requirements are met 

Are listed in the 

ARTG after the self-

certification of 

quality and safety of 

the product and 

undergo pre-market 

assessment for 

efficacy evidence 

Are registered in the 

ARTG after 

successful full pre-

market assessment 

of quality, safety and 

efficacy 

Indications Can only make 

statements relating 

to permitted 

indications including 

health maintenance, 

health enhancement, 

prevention of dietary 

deficiency, a 

disease, ailment, 

defect or injury other 

than a serious form 

of those diseases 

Can make 

statements relating 

to intermediate level 

indications that 

exceed the permitted 

indications list but 

are not high-level 

indications. These 

include prevention, 

cure or alleviation of 

a nonserious form of 

a disease, ailment, 

defect or injury and 

restricted 

representations* 

(i.e., a serious form 

of disease) 

Can make high level 

statements relating 

to indications 

including 

prevention, cure or 

alleviation of a 

serious form of a 

disease, ailment, 

defect or injury (i.e., 

restricted 

representations*) 

Evidence  Evidence held by the 

sponsor. Not 

assessed by the TGA 

pre-market 

Quality and safety 

evidence held by the 

sponsor. Efficacy 

evidence TGA 

assessed pre-market 

Safety, quality and 

efficacy evidence 

must be assessed 

pre-market by the 

TGA. 

TGA premarket 

evaluation 

No premarket 

evaluation 

TGA pre-market 

assessment of 

efficacy 

Full pre-market 

assessment of 

quality, safety and 

efficacy by the 

TGA. 

Post market 

compliance review 

All listed medicines may be selected for a 

post-market compliance review at any time. 

The TGA will check the medicine’s 

Continuing safety, 

quality and efficacy 

of therapeutic goods 
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Categorisation of 

CMP 

Listed CMPs (AUST 

L) 

Assessed listed 

CMPs (AUST L(A)) 

Registered CMPs 

(AUST R) 

compliance against any regulatory 

requirements self-certified by the sponsor 

in the market 

monitored through 

therapeutic product 

vigilance activities. 

*Restricted representation: refers to a serious form of a disease, condition, ailment or 

defect 
 

The TGA regulates medicines through the performance of pre-market assessment, post-

market monitoring, licensing of Australian manufacturers and verifying overseas 

manufacturers’ compliance (Therapeutic Goods Administration). A “Risk-Management 

approach” is followed by TGA for reviewing medications to ensure the benefits of any 

product surpasses the risks (Bagchi, 2014, p. 303). The resources of the TGA are directed to 

review all prescription medicines to benefit the Australian community. However, the TGA 

does not review all CMPs in a similar manner. The reason for not reviewing all CMPs is that 

TGA considers listed CMP to be of low risk to consumers. Another reason is that there are 

1800 new listed CMPs every year, which requires tremendous efforts to review this huge 

number (Therapeutic Goods Administration, 2018d) in comparison to only 40 new registered 

medicines every year  (Therapeutic Goods Administration, 2020d).  

 

For the reviewing process of listed CMPs, the TGA requests information such as the label, 

the formula, evidence of claims, finished product or raw material specifications for 

assessment. If the medicine does not comply with the Therapeutic Goods Act 1989, 

Therapeutic Goods regulations 1990 and other legislative documents, different regulatory 

actions might be taken such as cancellation, suspension or the recall of the product from the 

market (Therapeutic Goods Administration, 2019c). A yearly random and targeted review of 

listed CMP compliance is performed by the TGA. From 2012 until July 2017, the total 

number of breaches was more than 1600 and the number of cancelled listed CMPs was 408. 

Some of the reasons for cancellation were insufficiency of evidence to support the claims of 

the listed CMPs; the quality, safety or efficiency of the product was not acceptable; failure of 

the sponsor to comply with the official requests in a timely manner (Therapeutic Goods 

Administration, 2020b).  
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1.5.3 Comparison of the Australian regulations of CMPs with other countries 

 

Due to being considered a low-risk product, most CMPs are not regulated according to the 

strict criteria of conventional medicines globally (Angell & Kassirer, 1998; Ventola, 2010a). 

A review of the regulatory systems of herbal medicines shows the complexity and great 

variation between different countries around the world. This variation can be reflected in the 

regulatory status of the same products and can range from being simply regulated as a food 

product in one country to a controlled medicine in another country (Dwyer et al., 2018).  

 

The evidence of safety and efficacy of herbal medicines might be a requirement for 

registration in some regulatory bodies while in others it is not a requirement. For example, 

herbal medicines are considered as dietary supplements by the FDA in the United States and 

do not require assessment for safety or efficacy (Dwyer et al., 2018), while it is a requirement 

for registered herbal medicines in Australia and all natural health products in Canada (Dwyer 

et al., 2018).  

The strength of evidence of safety and efficacy may range from weak to strong. For example, 

registered CMPs which are considered to be of high risk in Australia require evidence of 

efficacy and safety similar to other conventional drugs. On the other hand, listed CMPs, 

which are considered of low risk, do not need a similar level of proof (TGA, 2017). However, 

manufacturers who would like to claim a high therapeutic effect must include strong evidence 

of safety and efficacy that may include randomised controlled clinical trials (Dwyer et al., 

2018; Therapeutic Goods Administration, 2017a). 

 

The type of evidence of a CMP efficacy and safety also varies depending on the regulatory 

body and the CMP. For instance, this may be based on traditional use only, such as in the UK 

and other European Union countries (World Health Organization, 2019, p. 145) or on a “prior 

assessment” performed by the regulatory body as the case in Australia (Therapeutic Goods 

Administration, 2017a). The “prior assessment” of the active ingredients only applies to 

CMPs containing ingredients permitted for use in listed medicines, however further safety 

evidence will be required in case of a new ingredient that is not present in the current 

Australian Register of Therapeutic Goods (ARTG) (Therapeutic Goods Administration, 
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2017c).  “Traditional evidence” can be used to support the application for registration of 

CMP in Australia provided that it had evidence of use for more than 3 generations (75 years) 

(Therapeutic Goods Administration, 2017b). In the UK, the herbal products are considered as 

herbal medicines and can be registered as traditional herbal medicinal product based on 

traditional use for 30 years at least (15 years in the European Union and 15 years in a non-

European Union country) (Knoess & Wiesner, 2019).    

 

In conclusion, The Australian regulations are considered to be a unique, logical and adaptive 

system, which deals with CMPs at an intermediate level among the developed world 

regulatory systems. Not reviewing all the listed products before listing, in addition to the 

dependence on the honesty of the manufacturers or sponsors and their certificates for listing 

CMPs could be a limitation for the TGA process (Byard et al., 2017). 

 

 

 

1.5.4 Pharmacovigilance approach 

 

No drug is completely safe and the role of pharmacovigilance is to detect the adverse effects 

of any drug during its life cycle over a much larger patient population (Nour & Plourde, 

2019).  Pharmacovigilance is defined by the WHO as the science and activity related to 

detecting, assessing, understanding and preventing adverse effects and other medicine-related 

problems (World Health Organisation, 2021). Five therapeutic vigilance tools are usually 

used to facilitate the collection and evaluation of information associated with the benefits and 

risks of medicines and other therapeutic goods. The use of these tools depends on the type of 

therapeutic good. For example, if the medicine is registered, a risk management plan can be 

used while for a listed medicine this tool is not applicable (Therapeutic Goods 

Administration, 2017e). See table 1.5 below. 
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Table 1.5 Description of product vigilance tools, adopted from (Therapeutic Goods 

Administration, 2017e) 

Pharmacovigilance 

tool 

Description of method Product 

lines 

The primary 

source of 

information 

Risk management 

plan (RMP) 

Summary of the known important safety 

information about the therapeutic product (safety 

specifications). 

Plans to identify and characterise known or 

potential safety concerns (pharmacovigilance plan) 

and to minimise any identified or potential safety 

risk (risk minimisation plan). 

High-risk medicines may require an assessment of 

benefit. 

 

Registered 

medicines 

Sponsors 

Adverse event (AE) 

reporting 

Reports on harmful and unintended responses to 

medicines, vaccines, biologicals and medical 

devices marketed in Australia or in clinical trials. 

Expedited reporting of serious unexpected clinical 

trials adverse events. 

Reports regarding deficiencies in labelling, 

instructions or packaging, defective components, 

performance failures, poor construction or design 

of medical devices marketed in Australia. 

 

Listed 

medicines 

Registered 

medicines 

and 

vaccines 

Biologicals 

Medical 

devices 

 

Sponsors, 

health 

professionals, 

patients, 

consumers and 

clinical trial 

sponsors 

Periodic Safety 

Update Report 

(PSUR)/Periodic 

Benefit-Risk 

Evaluation Report 

(PBRER) 

A comprehensive and critical analysis of new or 

emerging information on the risks of the product, 

and, where pertinent, on its benefit in approved 

indications, to enable an appraisal of the product's 

overall benefit-risk profile. Such reports are 

required for specific medicines as a condition of 

approval. 

Registered 

medicines 

Sponsors  

Pharmacovigilance 

Inspection Program 

(PVIP) 

Inspection of a medicine sponsor to assess whether 

they are meeting their pharmacovigilance 

responsibilities 

Listed 

medicines 

Registered 

medicines 

and 

vaccines 

 

Sponsors, 

manufacturers 



41 
 

Pharmacovigilance 

tool 

Description of method Product 

lines 

The primary 

source of 

information 

Environmental 

scanning 

Collection and review of scientific and medical 

literature, media reports and regulatory news from 

Australia and overseas to identify safety issues that 

require further investigation. 

Listed 

medicines 

Registered 

medicines 

and 

vaccines 

Biologicals 

Medical 

devices 

 

Media, 

academia, 

governments, 

industry and 

consumers 

 

 

Many adverse events become apparent after marketing of medications, therefore, the 

reporting process of these adverse events becomes essential (Linger & Martin, 2018). In 

Australia, the reporting process is mandatory for sponsors of all registered and listed 

medicines. Clinicians and the general public can also voluntarily report the adverse events to 

the TGA through several pathways including phone, fax, post and email. Clinicians can also 

use the online Australian Adverse Drug Reactions Reporting System (Linger & Martin, 

2018). Australian reporting has contributed to the early recognition of adverse events such as 

liver failure from some drugs (e.g. black cohosh and lumiracoxib) (Linger & Martin, 2018).  

 

During the evaluation and post-market monitoring of medicines, the TGA utilises a risk-

based approach to regulating therapeutic goods. The amount of regulatory oversight is 

proportionate to the risks associated with the nature and intended use of the medication. The 

level of risk ultimately determines how a medication can be made available to the public. For 

example, many lower-risk products such as vitamin supplements and herbs may be safely 

sold without a prescription, whereas higher-risk medicines such as antihypertensive 

medications may only be supplied with a prescription from a qualified health professional. 

 

Despite the importance of pharmacovigilance, there are some challenges for the post-market 

monitoring of CMPs. One of these challenges is the underreporting of CMs’ adverse effects. 

This could be due to consumers’ perceived safety of these medicines which may lead to the 
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failure of identifying the link between CMPs and adverse effects (Larter, 2019). Also, this 

could be attributed to the low awareness of consumers of the adverse effects’ monitoring 

systems (Robertson & Newby, 2013). Another reason that could inhibit the chance of 

reporting adverse effects is that consumers usually do not disclose the use of CMPs to their 

healthcare practitioners (Larter, 2019).  

 

The second challenge for the post-market monitoring of CMPs is that the regulatory 

framework for listed medicines has areas of uncertainty, especially for traditional medicines. 

The Safety and efficacy of Listed CMPs are based on traditional use or on clinical trials 

which are usually small in size (Larter, 2019). Extrapolation of such information about the 

use of CMPs should take into consideration some key factors such as maximum daily dose, 

preparation method, long term safety concerns and the possibility of combining ingredients in 

a product. The pharmacovigilance of these drugs is challenging and at the same time is of 

increasing importance. Therefore, a robust pharmacovigilance system is required to ensure 

acceptable safety, efficacy and quality of CMPs. 

 

1.6 Sources of CMPs in Australia  

 

CMPs can be obtained in Australia from multiple sources (Australian Institute of Health and 

Welfare, 2018a). According to the available literature, CMPs can be obtained from retail 

outlets such as community pharmacies, health food shops, supermarkets and online shops 

(Complementary Medicines Industry, 2018). However, they can also be obtained from 

general practitioners (Parker et al., 2011) and other health professionals (e.g., dentists, 

nutritionists, physiotherapists, occupational therapists and podiatrists) or individuals who do 

not have a medical background and sell CMPs to others using their connections or social 

media to advertise about these products in what is known as multi-level marketing. 

Companies such as Amway, Mannatech, and Nutralife are using this marketing technique for 

distribution and selling products. CMs sold through these networks are almost never 

subjected to any kind of government or academic scrutiny and the potential risks posed by 

these products, which are taken as systemic medicines, are almost never mentioned. This 

marketing technique has also raised ethical concerns when practiced by health professional 
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and nutritionists as it represents a conflict of interest with the care of their patients (Cardenas 

& Fuchs-Tarlovsky, 2018). 

 

According to the national body “Complementary Medicines Industry”, CMPs are sold 

through 5,500 community pharmacies in Australia and constituted 41% of pharmacy sales in 

2018 (Complementary Medicines Industry, 2018). These pharmacies are distributed across 

urban, regional and remote areas in Australia. Other sources include health shops, 

supermarkets and online stores such as Amazon Australia. 

 

About 3,500 supermarkets and 500 health food shops were found to sell CMPs in 2018. Their 

sales contributed 26% and 25% of the total sales in supermarkets and health food shops, 

respectively (Complementary Medicines Industry, 2018). Very limited information was 

found about the online source of CMPs. But it was the fastest growing purchasing channel in 

comparison to the previous sale channels with a growth rate of 14.3%  observed between 

2016 and 2017 (Complementary Medicines Industry, 2018).   

 

CMPs can be purchased, also, online from unreliable overseas sources. The TGA advised 

Australian consumers that some online CM products may not be safe because they could be 

counterfeited, contaminated with toxic substances, involved undisclosed substances or even 

expired (Therapeutic Goods Administration, 2016).  It has been estimated that 50% of the 

drugs for sale globally on the internet are counterfeited and do not comply with patient safety. 

Some countries such as India, China and Russia are the biggest producers of these 

counterfeited medicines in the world (F. Clark, 2015). 

 

1.6.1 Preferences of sources to buy CMPs 

 

In Australia, a study found that supermarkets or health food suppliers were the most common 

sources (46%) of herbal medicines. This was followed by community pharmacies (29%), 

specialist herbal medicine suppliers (21%) and other sources (Zhang et al., 2008). In 
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comparison, the majority of CMPs (60%) are purchased from community pharmacies in 

Canada (Olatunde et al., 2010). 

 

1.7 The contribution of CMs to the Australian economy 

 

Australia is one of the leading countries in CMPs production and consumption. The 

Australian industry sector of CMPs has become a world-class industry in the last three 

decades with China being the major importer of Australian CMPs. On the national level, this 

industry contributed about $5.2 billion in revenues in 2018 in addition to the complementary 

medicine consultations that contribute over $1.8 billion each year to the Australian economy 

(Complementary Medicines Industry, 2019). 

 

Australians are considered high CAM users as it has been estimated that 50-75% of them 

utilize CAM therapies  (Braun et al., 2010b; Complementary Medicines Industry, 2020; 

Harnett, McIntyre, et al., 2019) and spend about $3.5 billion each year on these therapies 

(Bensoussan, 2010). In comparison with the USA (which has almost 13 times the Australian 

population), 38% of American residents use CAM and spend $30.2 billion a year (Nahin et 

al., 2016). The variation noted in the expenditure of CMs could be attributed to differences in 

CM terminology, definition and CM products or therapies studied by different researchers 

(Harnett, McIntyre, et al., 2019). In conclusion, the CM industry is a significant contributor to 

the Australian market and the national economy. 

 

1.8 Integration of complementary medicine in health care systems  

 

The combination of complementary and conventional medicine has led to the development of 

an “Integrative health care” approach. According to the NCCIH the best way to express this 

integration and to achieve holistic patient-centred care, is to coordinate both conventional and 

complementary approaches (National Center for Complementary and Integrative Health, 

2019b). However, the development of a concise definition of integrative medicine has proven 

to be difficult (Boon, Verhoef, O’Hara, et al., 2004).  
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This integration seems to be increasing at the individual consumer level to a state that these 

consumers started to apply pressure on clinics to adapt to their needs (Boon, Verhoef, 

O’Hara, et al., 2004; Pérard et al., 2015; Ventola, 2010b). Health authorities might need to 

satisfy the consumers’ pressure as a large percentage of patients were found to prefer a 

primary care health practitioner who is knowledgeable about CAM (92%) or happy to refer to 

CAM professional (70%) (Jong et al., 2012). Therefore, increasing health practitioners’ 

knowledge about complementary medicines and practices with the aid of health authorities 

can help in meeting these demands (Jong et al., 2012). 

 

As part of action plans to address the health challenges of the 21st century, the WHO 

reviewed their 2014-2023 traditional medicine strategy and in 2017 renamed the traditional 

and complementary medicine unit to become traditional, complementary and integrative 

medicine. This highlights the importance of integration of traditional and complementary 

medicine services into the global health care systems with an aim to achieve a “Universal 

Health Coverage” (World Health Organization, 2019, p. 85). 

 

The level of integration of complementary medicine within the national healthcare system has 

been found to vary broadly within and between countries. World countries are trying to take 

steps towards achieving this integration. In the region of Asia and Western Pacific, these 

countries based on their level of integration policies were categorised to “well-established”, 

“in-process”, “mixed-level” of integration or “traditional medicine” practised outside the 

national health system. The Asian countries of China, South Korea and Japan, have a “well-

established” integration system. However, Australia has a “mixed-level of integration” when 

it comes to traditional and complementary medicine regulations. Therefore, further efforts are 

still needed to achieve the Universal Health Coverage and the proposed steps were suggested 

by Park and Canaway (2019). 

 

An example of how this integration is shaping up in Australia is the recent opening of the 

first Aboriginal Traditional Healing Centre at a public hospital in Adelaide (2013). This 

centre emphasizes the role of Aboriginal traditional medicine within the Australian health 

care system. Ngangkari healers provide Ngangkari services to the public including Aboriginal 

and non-Aboriginal people for both adults and children of any age. These services include a 
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variety of practices such as health care, educational and cultural interventions. It is worthy to 

note that Ngankari healers are accredited by Ngangkari law through a strict accreditation 

process (Anangu Ngangkari Tjutaku Aboriginal Corporation, 2020) which made the 

integration process more successful (Cook, 2016). 

 

The Ngankari healers in their management offer three main techniques: a smoking ceremony, 

bush medicines and spirit realignment. Some Australian universities’ academics believe that 

the incorporation of these traditional healers in a hospital setting serves many advantages 

(Hanifie, 2018). These include improving the education of hospital staff about the role of the 

traditional healers and help in the management of any side effects to treatment that could 

result from herbal and conventional medicines interactions. (Hanifie, 2018). 

 

In addition, a four-year research project in South Australia highlighted the potential benefits 

of integrating Aboriginal traditional medicine with the national health care system. The main 

benefit is closing the health gap between these two systems. This integration may mainly 

benefit Aboriginal people through enhancing their illness assessment, reducing misdiagnosis 

and increasing compliance with Western medical treatments (Cook, 2016). 

 

Similar to CMPs, some criticism has been raised against integrative medicines which 

considers them unproven or disproven therapies (Ernst, 2016). This could be also attributed 

to the associated risks of integrative medicines. These risks include intrinsic and extrinsic 

risks related to CMPs use. Intrinsic risks include CMP-drug interactions due to the concurrent 

intake of CMPs and pharmaceutical medicines. Also, side effects and allergic responses can 

be developed due to the intake of CMPs. The extrinsic risks are related to the failure of good 

manufacturing practices of CMPs such as contamination, adulteration, incorrect preparation 

or misidentification of materials (Kotsirilos et al., 2014; Myers & Cheras, 2005)”. 

Furthermore, the increased use of integrative medicine in reputable medical institutions 

worldwide has been criticised by some authors as providing a message that CM practices 

have a place in modern medicine, even without proven therapeutic or safety profile (Li et al., 

2018). 
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1.9 Multiculturalism and CAM 

 

The multiculturalism in Australia has introduced a wealth of complementary and traditional 

medicines from over the world. Immigrants have brought their health norms, traditional 

medicines and non-medical health practices to satisfy the needs of their community members 

in Australia. For example, Traditional Chinese Medicine (TCM), Indian Ayurvedic medicine 

and European homeopathy (Loudon, 2006).    

 

 

1.9.1 Acculturation, immigration and use of CAM 

 

Immigration and acculturation have been identified as factors that affect the pattern of use of 

CAM. Su et al (2008) suggested that acculturation influenced the use of CAM by immigrants 

in the USA. They suggested that the level of acculturation is strongly associated with CAM 

use. The longer the duration of residency of immigrants in the host country, the more likely 

they are to use CAM therapies and progressively approach the level of CAM used by natives 

(Su et al., 2008).  

 

In Australia, it has been suggested that one of the important reasons for the growth of the use 

of CAM in the last decade was due to increased immigration from countries that had 

established complementary medicine practices such as Indian Ayurvedic medicine and 

traditional Chinese medicine (Coulter & Willis, 2004). However, religious beliefs or 

affiliations have introduced some forms of CAM regardless of ethnicity such as Holy Water, 

Blessed Oil in Christianity (Romeo et al., 2015) and Prophetic Medicine in Islam (Monette, 

2012). This also suggests that there are various types of CAM therapies in Australia due to 

the diversity of the Australian population and highly variant level of engagement due to the 

acculturation process. 

 

There is a significant body of evidence which establishes that the pattern of CAM use differs 

between countries, and even between rural and urban areas in the same country (Adams, 
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Sibbritt, et al., 2011a; Kennedy et al., 2013). A comparative study between Australian and 

Italian women aged 45-65 has confirmed the presence of differences in the patterns of CAM 

use due to cultural variations between countries (van der Sluijs et al., 2013). Moreover, racial 

and ethnic comparative studies of immigrant populations such as in the USA and UK have 

shown that the different cultural roots shape health beliefs and health-seeking behaviours. 

These studies also demonstrated that the prevalence and pattern of CAM use significantly 

varied by race and ethnicity (Barnes et al., 2008; Bishop & Lewith, 2010; Graham et al., 

2005; Mehta et al., 2007; Upchurch & Wexler Rainisch, 2012). 

 

From the previous discussion about the variation among different countries, cultural groups’ 

health beliefs, health behaviours and how unpredictable the acculturation process might have 

on individuals in heterogeneous communities, it would be difficult to apply the results of 

CAM use studies from homogenous countries on a heterogeneous country such as Australia.  

 

1.9.2 The presence of traditional medicine practice (TMP) within Aboriginal Australia 

 

Aboriginal people have used many traditional forms of healing to manage some diseases and 

symptoms. They made extensive use of herbal remedies for minor symptoms such as cough, 

cold, fever and toothaches. Eucalyptus tree was used for the treatment of many symptoms 

such as gastrointestinal upset and fever. Another example is the leaves of pigface plant 

(Carpobrotus glaucescens) to induce vomiting. While Aboriginal people prior to the British 

colonisation were not exposed to many diseases such as smallpox, measles and influenza 

until colonization, they were quite successful in dealing with their local diseases (e.g., gastro-

intestinal conditions and body aches) (Byard, 1988; Dowling, 1998, p. 46). Aboriginal people 

were able also to do minor surgical procedures such as circumcision and sub-incision (Byard, 

1988). Other traditional forms of healing were animal derivatives such as emu fat used as 

liniments, traditional healers, magic and healing songs (Byard, 1988; Oliver, 2013). Some of 

the traditional medicine practices in Aboriginal Australia are still existing despite the danger 

of being lost (Oliver, 2013). The wide knowledge of medicinal plants and much of the 

information in the aboriginal pharmacopoeia has been lost (Byard, 1988). The extinction of 

this practice might be due to the colonisation, the displacement of Aboriginal people from 

their original lands isolating them from their bush medicines and the disconnection between 
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traditional healers and their family members which affected the passage of their cultural 

knowledge (Oliver, 2013).  

 

The extent of traditional medicine practice varies among aboriginal communities in Australia. 

Many factors have been raised to clarify this variation, including the association with culture, 

type of illness, beliefs about the cause of diseases, access to traditional healers and bush 

medicines and the success of conventional treatments (Oliver, 2013). However, an Aboriginal 

pharmacopoeia for the Northern Territory has been published in 1988 by Aboriginal 

Communities. This pharmacopeia includes photographs and a list of 70 plants and six other 

natural substances used by Aboriginal people (Barr, 1988). 

 

However, was there any blending of Aboriginal and Western European health traditions after 

colonization? The existing information is very limited but the predominance of plants as the 

major source of therapies for Aboriginal people and early European settlers forced both to use 

plant-derived remedies. Early settlers brought with them knowledge of newly developed 

Western medicines and their own traditional medicines. They used plants that were easily 

collected and required little processing and that have a similar appearance to those they were 

familiar within Europe. They also used some of the Aboriginal healing remedies such as 

Eucalyptus, munyeroo (Portulaca oleracea) as a diuretic, sandpaper fig (Ficus coronata) for 

wound healing, sacred basil (Ocimum tenuiflorum) for cold treatment, headache vine 

(Clematis glycinoides) for headache (Clarke, 2008). To conclude, a level of coexistence has 

developed in the health systems between Aboriginals and the West but with limited adoption 

of Aboriginal remedies by the European settlers  (Clarke, 2008).  

  

 

1.10 Why are pregnant women physiologically different? 

 

Pregnancy is associated with a multitude of physiological, anatomical and biochemical 

changes that happen progressively and peak in the third trimester. Examples of these maternal 

changes are an increase in plasma volume, total body water, gastric pH and glomerular 

filtration rate and a decrease in gastrointestinal motility and drug-binding proteins 
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concentration. Pregnancy is also responsible for alterations in the activity of the hepatic drug-

metabolizing enzymes. These changes affect the apparent volume of distribution, absorption, 

metabolism and excretion of drugs taken during pregnancy. (Costantine, 2014; Pariente et al., 

2016). The volume of distribution of hydrophilic substances could be increased significantly 

due to the increase in blood volume and decrease in albumin concentrations. These changes 

may lead to an increase in the free levels of highly bound drugs due to the decreased protein 

binding availability (Pacheco et al., 2013). Examples of these drugs include digoxin, 

midazolam, and phenytoin which can have an increase in the drug’s active fraction during 

pregnancy due to the decrease in albumin concentration (Costantine, 2014). 

 

Medicines taken by pregnant or lactating women can reach their fetuses or breastfeeding 

babies and cause a pharmacological effect on them and their fetuses or babies (Griffiths & 

Campbell, 2014; Verstegen & Ito, 2019). Almost all medicines can cross the placenta and 

reach the fetus. There are four mechanisms of drug transfer across the placenta which include 

simple diffusion, facilitated diffusion, active transport and pinocytosis. Transplacental 

passage of medicines to the fetus may have beneficial effects (e.g., cardiac drugs given to 

mother to control fetal arrhythmias) or harmful effects (e.g., teratogenicity). However, the 

first trimester in pregnancy is the most dangerous stage in the fetus’s life due to the 

organogenesis process that takes place during this trimester. Medicines taken during this 

trimester may expose the fetus to great risk (Griffiths & Campbell, 2014). While 

breastfeeding, most drug molecules (molecular weights lower than 200 Da) can diffuse to 

some extent from women’s bodies into their milk except for drugs that have large molecular 

weight such as Heparin (Anderson, 2018; Verstegen & Ito, 2019). Medication excretion into 

breast milk occurs mainly by passive diffusion and carrier-mediated transport mechanisms. 

The amount of medicine excreted into breast milk depends on some factors. These include 

medication-related factors (e.g., dosing and chemical characteristics of medication) and 

maternal factors (e.g., maternal pharmacokinetics). Despite most medications can be taken 

safely while breastfeeding, potential risks of infant toxicity exist due to the excreted 

medicines into breast milk (Verstegen & Ito, 2019). The neonatal pharmacokinetics and 

pharmacodynamics differ from those for adults. This may be attributed to the fact that 

newborns and young infants are in their early stage of growth and development (Verstegen & 

Ito, 2019).  For example, their gastrointestinal tract, drug metabolizing enzymes and renal 

function are under development in their first year of life. This may affect drug absorption and 
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elimination of medications taken by infants or lactating mothers (Verstegen & Ito, 2019). 

This may cause a prolonged drug half-life in infants and can accumulate these medicines in 

their bodies due to successive maternal intake (Anderson, 2018). Another factor that 

contributes to the variation of drugs’ pharmacological effects in this stage is the 

pharmacodynamics characteristics of medicines. The pharmacological response of a drug 

depends on its binding to its target e.g., receptors. As infants’ receptors are developing, the 

pharmacological responses of medicines may be affected. This age related response has been 

reported for example for warfarin and cyclosporine (Kearns et al., 2003).  However, there is a 

limitation in the data available on the sensitivity of receptors during the neonatal stage (Lu & 

Rosenbaum, 2014). An important factor that should also be addressed is the drug penetration 

in infants through developing blood brain barrier. It may enhance passage of medications to 

the brain which makes them more susceptible to some hazards such as neurotoxicity 

(Verstegen & Ito, 2019) as reported for anaesthetic drugs (e.g. chloral hydrate and 

benzodiazepines) which may affect the developing brain in infants (Garcia Guerra et al., 

2014).  

 

While many medications have been proven to be compatible with lactation, some other 

medicines are not proven or tested yet. The use of medicines with limited information by 

lactating mothers should be avoided until these medications are tested. Health professionals 

should be consulted to assess the use of these medicines to avoid any potential risk for infants 

(Anderson, 2018; Verstegen & Ito, 2019).  

 

1.11 Safety of CMPs use during pregnancy and breastfeeding 

 

Women commonly use CMPs during pregnancy and breastfeeding to manage various health 

conditions (Barnes et al., 2018). To obtain the best maternal and fetal health outcomes, 

medicines taken should be safe and beneficial. Potential harm as well as the benefit may be 

associated with the use of medicines. Adverse events can happen if an incorrect dose is used 

or used for an off-label application. Also, some adverse drug reactions may occur as a result 

of the medications’ pharmacological properties  (Pharmaceutical Society of Australia, 

2019b). Other factors which can affect the safety of CMPs include active ingredient dosage, 

excipients used, the pharmaceutical formulation of CMPs, stage of pregnancy CMP were 
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taken and the frequency of breastfeeding while using CMPs. The following sections will 

address the evidence-based CMP use and the risks associated with their use during pregnancy 

and lactation. 

 

1.11.1 Are CMPs evidence-based? 

 

Knowledge about traditional CM remedies was transferred through generations until our 

time. This has then been used by pharmaceutical manufactures to produce modern 

complementary products. Historically, the use of complementary medicines was based on 

empirical evidence and long-term practitioners’ observations of their effects (Bradbury et al., 

2020; Tilburta & Kaptchukb, 2008). This also did not include safety monitoring studies, 

however, CMPs sold in the United States before October 15, 1994, for example, were not 

required to be reviewed by FDA for their safety before they are marketed because they were 

presumed to be safe based on their history of use by humans. 

 

Currently, these medicines are still in use despite limited strong scientific evidence on safety 

and efficacy such as randomized controlled trials supporting their use in general (Baggoley, 

2015; Bradbury et al., 2020; Dwyer et al., 2018) and in pregnancy in particular (Smeriglio et 

al., 2014). Evidence of CMP efficacy has also been linked in some countries to claims made 

by manufacturers. Therefore, pregnant and breastfeeding women may need to be informed 

about the traditional evidence which some regulatory bodies in some countries use as proof of 

efficacy and safety. 

 

A review of the literature shows that evidence on safety and efficacy of CMPs during 

pregnancy range from strong evidence such as randomized controlled trials and cohort studies 

to weak studies based on theoretical and animal models (Low Dog, 2009; Roufogalis et al., 

2003). However, the availability of good-quality randomized controlled trials about the safety 

and efficacy of CMPs during pregnancy is very limited (Amer et al., 2015; Low Dog, 2009; 

Mortel & Mehta, 2013). Ginger was the most investigated CM and was incorporated in many 

controlled clinical trials (Chittumma et al., 2007; Ensiyeh & Sakineh, 2009; Ozgoli et al., 

2009; Pongrojpaw, 2006; Sharifzadeh et al., 2018). In comparison, the number of randomized 
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controlled trials investigating other CMs was limited. Some of these trials investigated the 

safety and efficacy of raspberry leaf (Simpson et al., 2001), garlic (Ziaei et al., 2001), 

cranberry (Wing et al., 2008), St. John’s wort (Samadi et al., 2010), chamomile (Zafar et al., 

2016) and peppermint oil (Joulaeerad et al., 2018).  The quantity and quality of available 

evidence on CM efficacy and safety, therefore, might not be enough to support the use of 

various CMPs during pregnancy and lactation. In conclusion, there is a large gap in the 

literature on the efficacy and safety of most CMPs. 

 

The limited good-quality evidence in the form of randomized controlled clinical trials is 

widespread and not limited to CM field. This may be attributed to the exclusion of pre-

menopausal women (not only pregnant women) from these trials and even from the recent 

COVID trials (Smith et al., 2020). The traditional reasons for this exclusion are the genetic 

and reproductive risk  (Smith et al., 2020) in addition to lack of interest from pharmaceutical 

companies, the complexity of regulations, ethical considerations and the liability risk (Blehar 

et al., 2013; Budzynska et al., 2012; Low Dog, 2009). Currently, the National Institutes of 

Health in the US tried to address this in their research guidelines and made it a requirement to 

include women in clinical trials (Yakerson, 2019) and the situation is currently changing, 

albeit slowly (Berlin & Ellenberg, 2009; Yakerson, 2019). The question remains as to how 

this filter through to CMs. 

 

Regulation of CMPs has reduced the necessity of providing good quality evidence-based 

support for their use during pregnancy. For example, in Australia, the requirements of safety 

and efficacy of complementary medicines and conventional medications are not the same. 

Conventional (registered) drugs should have evidence of safety, efficacy and purity while 

listed complementary medicines do not (Therapeutic Goods Administration, 2015). They 

should be manufactured according to good manufacturing practices (GMP) and this does not 

mean that CMPs are safe or even not harmful (Therapeutic Goods Administration, 2018b). 

Certainly, the evidence of a long history of use of herbal preparations is not equivalent to 

evidence from randomized controlled trials (Barnes, 2003b). Some regulatory bodies such as 

those in Australia and Canada linked the evidence of CMP’s efficacy to claims made by 

manufacturers about these products. Traditional health claims may justify the acceptance of 

traditional evidence. However, therapeutic claims require a higher level of evidence such as 
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randomized controlled trials (Dwyer et al., 2018). Finally, from our observation, CMP 

manufacturers may not generate further safety evidence when their CMPs can be included as 

listed medicines on the ARTG without it. 

 

1.11.2 Risks associated with CMPs 

 

While there are limited clinical studies that establish the safety of CMPs during pregnancy 

and breastfeeding (Bercaw et al., 2010; Budzynska et al., 2016; Chuang et al., 2009; Chuang 

et al., 2006; Ernst, 2002a; Smeriglio et al., 2014; Steel et al., 2015). Many researchers have 

addressed the possible sources of risks associated with CMP use. These risks could be 

attributed to the CMP manufacturing process itself, side-effects due to CMP intake and CM- 

medication interactions. 

 

1.11.2.1  Inappropriate ingredient substitution/adulteration 

 

Misidentification of herbal plants is responsible for exposing consumers to potential risks as 

they may not be consuming what is labelled on the product. Partial matching of herbal names 

was a reason for the accidental substitution of a certain herb with another and led to serious 

effects. More than 100 cases of renal failure and renal cancer developed due to intake of 

weight-loss preparation by women in Belgium. The substitution of Fang-Ji (Stephania 

tetrandra) with Guang Fang-Ji (Aristolochia species) in this preparation was the reason for 

these severe side effects (Barnes, 2003a; Ekor, 2014). Other examples of misidentified herbs 

can be seen in Table 1.6. 
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Table 1.6 Examples of herb misidentification that lead to adverse reactions in consumers. 

Modified from (Jordan et al., 2010) and (Smolinske, 2005) 

Intended herb Toxic herb used due to 

misidentification 

Adverse effect 

Gentian (Gentiana 

luteum L., 

Gentianaceae) 

Mayapple (Podophyllum peltatum L., 

Berberidaceae) 

Vomiting, bloody diarrhea, bone 

marrow suppression 

Skullcap (Scutellaria 

lateriflora L., 

Lamiaceae) 

Germander (Teucrium polium L. or 

T. chamaedrys L., Lamiaceae) 

Hepatotoxicity 

Plantago sp., 

Plantaginaceae 

Woolly foxglove (Digitalis lanata 

Ehrh., Plantaginaceae, also placed in 

Scrophulariaceae) 

Vomiting and weakness, increased 

level of digitoxin 

Chinese star anise 

(Illicium verum 

Hook. f.) 

Japanese star anise (Illicium 

anisatum L., Illiciaceae) 

Seizures 

 

 

Adulteration of CMP with pharmaceutical agents has been reported in the literature. 

Adulteration involves the addition of undeclared chemical compounds, medicines or foreign 

non-drug materials and the substitution with non-drug components (Xu et al., 2019). 

Adulterations with pharmaceutical agents to provide or fortify product efficacy for claimed 

effects such as weight loss, erectile dysfunction has been recorded especially with Chinese 

herbal medicines (Shaw, 2010). Sibutramine or fenfluramine have been added to weight loss 

products (Corns & Metcalfe, 2002; Jung et al., 2006), sildenafil and its analogues were added 

for erectile dysfunction products (Li et al., 2009; Savaliya et al., 2010), and glibenclamide 

was added to diabetic remedies (Kulambil Padinjakara et al., 2009). Having those 

pharmaceutical additives may expose the consumer to all risks associated with these 

additives.   

 



56 
 

  

Heavy metal contamination is also a concern with some CMPs. Many studies have identified 

the contamination of commercially available CMPs -herbal and calcium supplements- with 

heavy metals such as lead at potentially harmful concentrations (Buettner et al., 2009; Ernst, 

2002b, 2004; Garvey et al., 2001; Scelfo & Flegal, 2000). Mercury and arsenic have also 

been detected in a substantial concentration in traditional Ayurvedic medicines manufactured 

in USA, South Asia and India (Saper et al., 2004; Saper et al., 2008).  

 

Elevated lead levels in pregnancy have been associated with several adverse outcomes which 

include gestational hypertension, spontaneous abortion, impaired neurodevelopment and low 

birth weight (National Library of Medicine, 2012). Moreover, blood lead concentration in 

pregnant women has been proven to be a major risk factor for preeclampsia (Poropat et al., 

2018). The consequences of preeclampsia are significant. Women who have preeclampsia are 

subjected to multiple complications such as, pulmonary oedema, abruption of placentae, 

disseminated intravascular coagulation, cerebral haemorrhage, convulsions, renal failure and 

liver haemorrhage. Fetuses are also affected by preeclampsia and can develop growth 

retardation, hypoxemia, acidosis, preterm birth and even death (Poropat et al., 2018). In the 

states, the use of specific herbal supplements such as st. john’s wort, Ayurvedic or traditional 

Chinese medicines were associated with high blood lead levels among women of 

reproductive age. Their blood levels of lead were 20% higher than non-users (Buettner et al., 

2009). This made the Centres for Disease Control and Prevention in the United States to 

consider the use of alternative or complementary medicines, herbs, or therapies as a risk 

factor for lead exposure in pregnant and lactating women (Tarrag & Brown, 2017). 

 

1.11.2.2 Presence of other impurities 

 

Many herbal products are contaminated with some impurities from pesticides and fungal 

toxins such as aflatoxins. These toxins can be introduced during the agricultural and 

manufacturing processes of traditional herbal medicines such as Chinese and kava. Aflatoxins 

may contaminate kava plants due to the humid conditions and high temperatures (Efferth & 

Kaina, 2011; Rowe & Ramzan, 2012; Shaw, 2010). Microbial contamination can occur 

during the collection and processing of ingredients or finished products due to poor quality 

control or hygiene (Sagoo et al., 2009). Another potential reason for the contamination of 
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herbs is the use of manures in agriculture. This can increase the possibility of contamination 

with microbes such as Escherichia coli. However, the drying process of herbs after harvesting 

reduces the likely growth of these microorganisms (Jordan et al., 2010). 

 

1.11.2.3 CMP potential side-effects 
 

The reported side-effects of some herbs vary from being harmless to harmful. Some examples 

of these side-effects are headache, dizziness, fatigue, nausea, vomiting, constipation, 

photosensitivity (Rey & Walter, 1998), allergic reactions (Borrelli et al., 2007; Rey & Walter, 

1998), worsening the symptoms of asthma, hypoglycaemia (Zuppa et al., 2010) alteration of 

coagulation and platelet function (Borrelli et al., 2007), hepatotoxicity (MacGregor et al., 

1989), possibility of labour induction and teratogenicity (Rouhi-Boroujeni et al., 2015). 

These side-effects are not only due to direct toxicity of these herbs but also due to misuse, 

contamination or other confounds (Chuang et al., 2006). Due to its herbal origin, many CMs 

have a huge number of chemical compounds, which could reach several hundred. Some of 

these ingredients are known and many others are unknown till now (Borse et al., 2019). 

 

Apart from herbs, side effects of some vitamins have been reported. Taking vitamin E during 

pregnancy may increase abdominal pain for women and increase the number of women 

having early rupture of membranes at term (Rumbold, Ota, Hori, et al., 2015). Women taking 

supplements of vitamins C and E together during pregnancy have also been reported to have 

increased risk of term prelabour rupture of the membranes (PROM) (Rumbold, Ota, Nagata, 

et al., 2015). In addition, vitamin A was proven to cause birth defects if taken in excess of 

10000IU per day. The TGA in Australia has made it compulsory for any multivitamin 

supplement to have a statement that warns about the possible risk of birth defects if more than 

2500IU of vitamin A from all sources was taken (Therapeutic Goods Administration, 1996). 

Therefore, CMP use could be complicated by concomitant consumption of active ingredients 

(e.g., vitamin A) from other sources such as food. 

 

Side effects can also be the result of other ingredients added to the herbal preparation. 

Recovery of women from alcohol dependency especially during breastfeeding can be 

complicated by the consumption of CMPs in the form of tinctures and fluid extracts which 

already contain alcohol in concentrations ranging from 20 to 90%. Infant irritability could 
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also be a side effect of lactating women’s consumption of herbal products having caffeine as 

an excipient (Amer et al., 2015). 

 

In addition to the previously reported side-effects associated with CMPs use during 

pregnancy and lactation, indirect harms can happen due to the delay of appropriate treatment 

for a certain medical condition. For example, the use of traditional medicine has been 

associated with delay in attending antenatal care (Ngomane & Mulaudzi, 2012) and the use of 

CAM has been shown to be significantly associated with delay in presentation and resolution 

of diagnosis of breast cancer women (Mohd Mujar et al., 2017). In addition, mental harm can 

be developed due to unrealistic patient expectations of CMP treatment. Another example is 

the negative impact of time taken to undertake certain non-effective treatments (Kotsirilos et 

al., 2014). 

 

A summary of the common side effects of some of the most commonly used CMPs during 

pregnancy and breastfeeding can be seen in tables 1.7 and 1.8 respectively. 

 

 

Table 1.7 Common side effects of some of the most commonly used CMPs during pregnancy 

Herb  Common uses and indications Known side-effects 
Possible effects during 

pregnancy  

St John’s 

Wort 

(Hypericum 

perforatum) 

Mild depressive symptoms 

(Bennett et al., 1998; Rey & 

Walter, 1998). Management of 

anxiety, depression, insomnia, 

inflammation and gastritis. Used 

as a diuretic, and topically used 

for management of haemorrhoids 

and wound healing. Antiviral and 

antibacterial effects (Briggs et 

al., 2017). 

Allergic reactions, 

headache, dizziness, 

restlessness, fatigue, dry 

mouth, nausea, vomiting, 

constipation, 

photosensitivity, 

hyperesthesia, dyspnoea, 

hyperventilation, 

mydriasis, tremor (Rey & 

Walter, 1998). 

Uterotonic activity (Rey & 

Walter, 1998) and might 

decrease the weight of the 

fetus (Dugoua et al., 2006). 

Some authors did not 

recommend its use during 

pregnancy (Rey & Walter, 

1998) while others showed 

some evidence of fetal 

safety (Moretti et al., 

2009). Hypomanic episode 

(Schneck, 1998) 

Garlic (Allium 

sativum L) 

Hypertension, 

hypercholesterolemia (Rose et 

al., 1990), and the prevention of 

arteriosclerosis (Borrelli et al., 

2007). 

Burning sensation in 

GIT, nausea, diaphoresis, 

light-headedness (Rose et 

al., 1990), allergic 

reactions including 

allergic contact 

dermatitis, generalized 

urticaria, angioedema, 

anaphylaxis and 

photoallergy. It also 

alters coagulation and 

Lower risk of preterm 

delivery (Myhre et al., 

2013). Excess ingestion of 

garlic might cause a 

spontaneous spinal 

epidural hematoma (Rose 

et al., 1990). It might cause 

bleeding (Borrelli et al., 

2007). 
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Herb  Common uses and indications Known side-effects 
Possible effects during 

pregnancy  

platelet function (Borrelli 

et al., 2007). 

Evening 

primrose 

(Oenothera 

bienni) 

Management of diabetic 

neuropathy, rheumatoid arthritis. 

Vaginally used to shorten labour, 

decrease the incidence of post-

term pregnancies (McFarlin et 

al., 1999). A study shows that 

women who took it orally to 

ripen the cervix and delivery 

stimulation had no effect (Dove 

& Johnson, 1999).  

Headache and some GI 

side-effects e.g., 

abdominal pain, an 

increase of bowel 

movement, nausea and 

diarrhoea (Bayles & 

Usatine, 2009).  

Teratogenic and might 

induce labour (Rouhi-

Boroujeni et al., 2015). 

Prolongs the rupture of 

membranes (Dove & 

Johnson, 1999). 

Chamomile 

(Matricaria 

chamomilla 

L.) 

Indicated for morning sickness. 

Used as astringent, 

antispasmodic, sedative, 

anxiolytic, and antibacterial 

properties (Briggs et al., 2017). 

 Excessive use might cause 

uterine stimulation, 

emmenagogic, and 

abortifacient effects 

(Briggs et al., 2017). 

Raspberry 

leaf (Rubus 

idaeus) 

Used to treat nausea, vomiting 

and diarrhea. Also, as a uterine 

tonic to stimulate labour (Briggs 

et al., 2017; Holst, Haavik, et al., 

2009). 

Have been associated 

with premature closure of 

ductus arteriosus (Lim et 

al., 2011). 

No other side-effects 

have been documented 

(Parsons et al., 2000; 

Simpson et al., 2001). 

While it is compatible with 

pregnancy and 

breastfeeding (Briggs et 

al., 2017), one study has 

concluded the occurrence 

of transgenerational effects 

(Holst, Haavik, et al., 

2009). 

Ginger 

(Zingiber 

officinale 

Roscoe) 

Antiemetic for nausea and 

vomiting (Lamxay et al., 2011). 

Well tolerated  

Echinacea 

(Echinacea 

purpurea L.) 

Anti-inflammatory, antiseptic, 

antiviral, immunostimulant, 

enhances wound healing and 

prophylaxis and treatment of 

viral upper respiratory tract 

infections (Briggs et al., 2017). 

Gastrointestinal upset and 

rash (Huntley et al., 

2005). 

Human studies suggested 

that it is of low risk. 

However, its use should be 

avoided as reported by a 

few reviews (Dante et al., 

2014; Holst et al., 2014). 

There is a potential risk 

during breastfeeding due to 

a lack of human studies 

(Briggs et al., 2017). 

Cranberry 

juice 

(Vaccinium 

macrocarpon 

L.) 

Treatment of  urinary tract 

infection during pregnancy 

(Dugoua et al., 2008). 

 A report of an increase in 

INR when taken in 

combination with warfarin 

("Cranberry," 2006). 
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Table 1.8 Common side effects of some of the most commonly used CMPs during 

breastfeeding. 

Herb 
Common uses and 

indications 
Known side-effects 

Known effects while 

breastfeeding 

Fenugreek 

(Trigonella 

foenum) 

Galactagogic (Bazzano et 

al., 2016)  

Nausea, vomiting (Bazzano 

et al., 2016), a maple-like 

smell of user’s urine and 

sweat, it worsens the 

symptoms of asthma and 

hypoglycaemia (Zuppa et 

al., 2010). 

Decrease the levels of glucose 

for both the mother and her 

child, and it might cause 

diarrhea in the child (Bazzano 

et al., 2016), maple-like smell 

of milk (Zuppa et al., 2010). 

Ginger 

(Zingiber 

officinale 

Roscoe) 

In Asian countries might be 

used as galactagogic 

(Lamxay et al., 2011). 

 Unknown due to lack of studies 

during lactation (Briggs et al., 

2017, p. 654). 

Chamomile 

(Matricaria 

chamomilla 

L.) 

Indicated for morning 

sickness. Used as 

astringent, antispasmodic, 

sedative, anxiolytic, and 

antibacterial properties 

(Briggs et al., 2017, p. 

254). 

 There is little or no risk of use 

while breastfeeding (Briggs et 

al., 2017, p. 254). 

Garlic 

(Allium 

sativum L) 

Hypertension, 

hypercholesterolemia, 

(Rose et al., 1990) and the 

prevention of 

arteriosclerosis (Borrelli et 

al., 2007). 

Burning sensation in GIT, 

nausea, diaphoresis, light-

headedness (Rose et al., 

1990), allergic reactions 

including allergic contact 

dermatitis, generalized 

urticaria, angioedema, 

anaphylaxis and 

photoallergy. It also alters 

coagulation and platelet 

function (Borrelli et al., 

2007). 

The intensity of the milk odour 

increased which causes a 

change in the behaviour of 

breastfeeding baby.  

Goat’s rue 

(Galega 

officinalis) 

Galactagogic (Zuppa et al., 

2010).  

Hypoglycaemia (Zuppa et 

al., 2010). 

Reported cases of Diarrhea 

and hepatomegaly (Sahin et 

al., 2016). 

 

St John’s 

wort 

(Hypericum 

perforatum)  

Mild depressive symptoms 

(Bennett et al., 1998; Rey 

& Walter, 1998). 

Allergic reactions, 

headache, dizziness, 

restlessness, fatigue, dry 

mouth, nausea, vomiting, 

constipation, 

photosensitivity, 

hyperesthesia, dyspnoea, 

hyperventilation, mydriasis, 

tremor (Rey & Walter, 

1998). 

Might cause colic, drowsiness 

and lethargy for infants (Lee et 

al., 2003). 
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1.11.2.4 Interaction with conventional medicines 

 

A drug-CM interaction may be beneficial for patients (such as garlic that increases the 

antidiabetic effect of chlorpropamide when taken together), but sometimes could be harmful 

or even fatal (Borse et al., 2019). (See examples in table 1.9) Some software systems have 

been used to predict drug-drug interactions. Applying this for predicting drug-herb 

interactions is more difficult because of several factors. For example, the large number of 

constituents of herbal medicines may include active constituents that inhibit or activate drug-

herb interactions. They could also influence drug transporters and receptors. Also, quality 

control problems may lead to variation in the active constituents of herbal products. A 

detailed description of drug-CM interactions is beyond the scope of this thesis. The reader is 

directed to the extensive review by Borse et al. (2019) for further details. A summary of some 

drug-CM interaction is presented in table 1.9. 

Table 1.9 List of some drug-CM interactions 

 

Herb  Possible herb-drug interactions 

St John’s Wort (Hypericum perforatum) It causes an increase in the metabolism of many medications by 

induction of CYP450. Warfarin, digoxin, simvastatin and oral 

contraceptives are examples of many other drugs affected by st. 

john’s wort (Di Minno et al., 2017; Izzo, 2012; Madabushi et al., 

2006). 

 

Garlic (Allium sativum L) 

 

 
  

It has an inhibitory effect on drugs that are substrates for P-gp, 

CYP2E1 and CYP3A4 (Colalto, 2010). Garlic increases the risk 

of bleeding if taken with any of these medications including 

aspirin, warfarin, clopidogrel or heparinoid drugs (Di Minno et 

al., 2017; Tachjian et al., 2010).  

 

Echinacea (Echinacea purpurea L.) Due to the conflicting results on its effect on CYP1A2 and 

CYP3A4, caution should be taken when echinacea is combined 

with antipsychotic or antidepressant medications (Asher et al., 

2017; Gorski et al., 2004; Gurley et al., 2004). 

 

Grapefruit (Citrus paradise) 

 

The juice of this citrus fruit has an influence on the 

bioavailability of many medications. It inhibits the intestinal 

enzymes CYP3A4 and P-gp irreversibly, which will cause an 

elevation in blood levels of substrate drugs of CYP3A4 e.g., 

statins (Di Minno et al., 2017; Hong et al., 2007; Tachjian et al., 

2010). 

 

Chili pepper (capsicum spp) A study showed that the absorption of iron has been decreased by 

38%, if taken with chili by young women (Tuntipopipat et al., 

2006). 
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Herb  Possible herb-drug interactions 

Green tea (Camellia sinensis) 

 

A study showed the effect of co-administration of folic acid with 

green tea. It causes a reduction in the bioavailability of folic acid 

(Alemdaroglu et al., 2008; Izzo, 2012). Consuming high doses of 

green tea can cause an interaction with vitamin K antagonists 

such as warfarin (Di Minno et al., 2017; Izzo, 2012). 

Green tea may reduce drug efficacy or increase the risk of drug 

toxicity of some drugs (e.g., rosuvastatin and tacrolimus) through 

its inhibitory effect on influx transporters OATP1A2 or OATP2B 

and efflux transporter p-glycoprotein (Werba et al., 2018). 

 

Fenugreek (Trigonella foenum-graecum) 

 

 

It increases the risk of bleeding if taken with warfarin and causes 

also hypoglycaemia (Izzo, 2012; Tachjian et al., 2010). 

Soymilk (Glycine max) 

 

Soy milk decreases the effectiveness of warfarin (Di Minno et al., 

2017; Izzo, 2012; Tachjian et al., 2010). 

 

Dandelion (Taraxacum) 

 

It decreases the bioavailability of ciprofloxacin (Rodriguez-

Fragoso et al., 2008).  

 

Cranberry (Vaccinium macrocarpon) 

 

It may increase level of midazolam, alter INR if taken with 

warfarin and increase side-effects of statin drugs (Bone, 2020). 

 

Ginger (Zingiber officinale) 

 

May decrease the effectiveness of antacids and may produce a 

synergistic antiplatelet effect if taken with nifedipine. It may 

increase risk of spontaneous bleeding if taken with warfarin 

(Bone, 2020). 

 

Milk thistle (Silybum marianum) 

 

May improve hypoglycemic drugs including insulin (Bone, 

2020). 

 

Turmeric (Curcuma longa) 

 

May potentiate effect of antiplatelet and coagulant drugs (Bone, 

2020). 

 

 

1.11.2.5 The potential effect of CMPs on laboratory tests 

 

Metabolic processes could be affected by the use of dietary supplements and significantly 

influence laboratory tests. Cinnamon consumption within 12 hours of blood sample collection 

has been found to reduce glucose levels significantly (Hlebowicz et al., 2009). Liver function 

tests showing liver enzymes abnormalities were reported for cases of consumption of green 

tea extract (Patel et al., 2013). Urine assays were reported to be affected by some herbs such 

as opiate false-positive results associated with poppy seeds consumption (Dakota, 2016) and 

false-positive digoxin immunoassays associated with Chinese herbal remedies (Dasgupta & 

Bernard, 2006). Prothrombin time and activated partial thromboplastin time were found to be 

affected by some herbal medicines such as syzygium cumini and camellia sinensis 

(Adhyapak & Kachole, 2016). These findings have led a group of researchers in Europe to 
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investigate in a multicentre study the awareness of patients of the effect of OTC drugs and 

dietary supplements on laboratory test results. They found that most patients did not disclose 

their use of these medications to laboratory staff and were not aware of their effects on 

laboratory test results (Simundic et al., 2018). 

 

1.11.2.6 Potential effects of CMPs during delivery  

 

About 78% of Australian mothers receive pain relief during delivery by use of analgesics 

and/or anaesthetics. Analgesics are used to relieve pain during labour whether spontaneous or 

induced, and anaesthetics are used for operative delivery during caesarean section or 

instrumental vaginal birth. More than one type of analgesic or anaesthetic agents can be 

administered. The most common types used are nitrous oxide (53%), followed by regional 

analgesia (40%) and systemic opioids (14%) (Australian Institute of Health and Welfare, 

2020b, p. 22). In 2018, the latest report of the Australian Institute of Health and Welfare 

showed that 35% of pregnant women (about 105,477 women) had a caesarean section as the 

method of delivery. (Australian Institute of Health and Welfare, 2020b, p. 18). Almost all 

mothers who have delivered by caesarean section receive a type of anaesthesia. Most of them 

had regional anaesthesia (94%) and 6% had a general anaesthetic. In comparison, almost 20% 

of vaginal deliveries were instrumental deliveries and 89% of them received an anaesthetic. 

Therefore, anaesthesia is an important component of the operative delivery procedure and 

about half of pregnant women needs it during delivery (Australian Institute of Health and 

Welfare, 2020b, p. 22).   

 

Therefore, anaesthesia-CM interactions can be of great significance for the women who 

receive a form of anaesthesia during labour and are a frequent user of CMPs. The use of 

CMPs might produce physiologic and metabolic disturbances and may interact with 

prescription medications that might be taken concurrently. Anaesthesiologists must therefore 

inquire about the potential use of CMPs due to the known effects on arousal/sedation, 

coagulation, hemodynamic, and metabolism  (Abe et al., 2014; Avenell et al., 2012; Cole et 

al., 2007; Hercberg et al., 2010; Woodbury et al., 2016). Table 1.10 shows some of these 

changes and interactions, however, there was no report of the CMP dose on the extent and the 

onset of these possible interactions. 
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Table 1.10 Some of the systemic effects and interactions of CMs (Abe et al., 2014; Avenell et 

al., 2012; Cole et al., 2007; Hercberg et al., 2010; Woodbury et al., 2016). 

Systemic effect Examples  

Increasing blood pressure  

 

Vitamin C, vitamin D, vitamin B12, amino acids 

(e.g., arginine), ephedra 

 

Reducing blood pressure 

 

Thiamine, vitamin B6, folate, garlic  

 

Increase the sedative effect of anaesthetics 

 

Chamomile, kava-kava, melatonin, valerian root 

 

Hypoglycaemia 

 

Alpha lipoic acid (ALA), amino acids (e.g., arginine) 

 

Hyperkalaemia 

 

Amino acids (e.g., arginine) 

 

Interfere with the metabolism of blood-thinning 

drugs  

Niacin, vitamin B6, chamomile, chondroitin, garlic, 

gingko biloba, ginseng, glucosamine, grapefruit, 

omega-3 fatty acids (e.g., fish oil, flaxseed oil), st. 

john’s wort 

 

Arrhythmia  

 

Niacin, alpha lipoic acid (ALA), echinacea, ephedra  

 

Cardiovascular instability 

 

Ephedra 

 

Risk of serotonin syndrome 

 

St. john’s wort, gingko biloba 

 

Allergic reactions 

 

Echinacea, amino acids (e.g., arginine) 

 

Interference with blood glucose control 

 

Vitamin C, vitamin D, thiamine, niacin, vitamin B6, 

folate, ginseng. 

 

Can interfere with the metabolism of opioids via 

induction of cytochrome P450 enzymes  

 

Vitamin C, vitamin E, thiamine, niacin, vitamin B6, 

chamomile, garlic, gingko biloba, ginseng, 

glucosamine, grapefruit, st. john’s wort.   

 

 

The other possible effect of CMPs is on the delivery procedure and any accompanying 

surgical intervention. An important example is increased bleeding tendencies. Postpartum 

haemorrhage (PPH) is considered one of the most common complications of childbirth. 

Clinicians have concerns about the incidence and severity of PPH. In Australia, the published 

PPH rates ranged from 3.3%-26.5% (Flood et al., 2018). The risk of bleeding might be 

exaggerated with the use of ginger and garlic in the period before giving birth as these herbs 

may cause prolongation of bleeding time (Bajwa & Panda, 2012). Turmeric which is a 

commonly used herb was also reported to increase bleeding time and therefore was 

recommended to be stopped two weeks before surgery (Martini, 2019; Prakash et al., 2011). 
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On the other hand, non-obstetric surgery can be required at any stage of pregnancy depending 

on the urgency of the indication. Over 75 000 pregnant women undergo non-obstetric surgery 

each year in the USA. About 42% of the surgeries performed during pregnancy were in the 

first trimester, 35% during the second trimester, and 23% during the third. The most common 

indications of these surgeries are acute abdominal infections, maternal trauma, and surgery 

for maternal malignancy (Reitman & Flood, 2011). The increased bleeding tendencies in 

these mothers make them highly vulnerable to the potential complication of anaesthesia. In 

Australia, one study showed the incidence of non-obstetric surgery to be comparable, 

involving approximately 1% of pregnant women with most of the surgeries occurring during 

the first trimester (49.7%) and emergency surgeries count for 68.4% of all surgeries (Cho et 

al., 2020). 

 

The American Society of Anaesthesiologists (ASA) has recommended discontinuation of all 

herbal medicines two weeks prior to surgical intervention (Bajwa & Panda, 2012). This 

recommendation can be implemented when spontaneous or caesarean deliveries are elective 

or planned, however, healthcare professionals might have to deal with the possible 

interactions with CMP when unplanned deliveries happen as an emergency, or even when 

pregnant women do not follow preoperative instructions to discontinue CMPs. For the benefit 

of the mother and her fetus, the mother should disclose any CMP use and clinicians should be 

familiar with commonly used CMPs to identify and treat any possible complication that may 

arise. The following table (1.11) illustrates the commonly used herbs in USA, their uses, 

effects and perioperative considerations.  

Table 1.11 Commonly used herbs in the USA, their uses, effects and perioperative 

considerations. Modified from Wong and Townley (2011) 

 

Herbal medicine Uses Pharmacological 

effects 

Perioperative 

considerations 

Discontinuation 

recommendation 

Echinacea*  Improve immune 

system  

Modulates cytokines; 

stimulate macrophages 

and NK cells  

Avoid known 

hepatotoxic drugs  

No data available; 

discontinue 2 weeks 

before surgery  

Ephedra  CNS stimulant; 

weight loss; asthma 

treatment  

Sympathomimetic  Caution with other 

sympathomimetics; 

arrhythmias with 

halothane  

Discontinue 24 h 

before surgery  

Garlic*  Treatment of 

hypertension, 

hyperlipidaemia, 

atherosclerosis  

Anti-platelet effects  Risk of bleeding  Discontinue 7 days 

before surgery  
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Ginger*  Anti-inflammatory; 

Anti-emetic  

Inhibit serotonergic 

pathways; stimulate GI 

tract  

Risk of bleeding  No data are available. 

Discontinue 2 weeks 

before surgery  

Gingko Biloba  Neuroprotective; 

Improve blood flow  

Free radical scavenger; 

anti-platelet effects  

Risk of bleeding  Discontinue 36 h 

before surgery  

Ginseng  Mood enhancer; 

aphrodisiac  

Sympathomimetic  Risk of bleeding; 

hypoglycaemic effect; 

caution with other 

sympathomimetic  

Discontinue 7 days 

before surgery  

Kava  Sedative; anxiolytic  Potentiate GABA 

mediated system  

Reduce anaesthetic 

requirements  

Discontinue 24 h 

before surgery  

St John's Wort* Antidepressant  Inhibit MAOIs; 

induces cytochrome 

p450  

Serotonergic crisis; 

sedative effect  

Discontinue 5 days 

before surgery  

Valerian*  Anxiolytic; hypnotic  Potentiate GABA-ergic 

system  

Reduce anaesthetic 

requirements  

No data available; 

discontinue 2 weeks 

before surgery 

* Commonly used by pregnant women in Australia 

 

1.11.3 Categorisation system for CMPs in pregnancy 

 

Neither CMPs nor non-prescription medicines have a pregnancy categorisation system. 

Kennedy et al. (2016) made a good attempt to create a classification system for 126 

herbs. Herbals were classified according to their safety of use during pregnancy into four 

categories which include; safe, caution, contraindicated and unknown. Reference books, 

monographs and summary of available literature were the source of information for that 

system (Kennedy et al., 2016). This primary classification system did not specify the part 

or the dosage of herb that might be used. Active ingredients might be present in some 

parts of the herb in different concentrations. It also did not include nutritional 

supplements and vitamins which are commonly used by pregnant women. Despite having 

some drawbacks, such as how safety is determined without considering risk vs benefit, it 

is still considered one of the comprehensive lists published in this field.  

 

Health professionals including pharmacists have a responsibility to find quality evidence for 

use during pregnancy and lactation especially after the removal of pregnancy categories from 

the Australian Medicines Handbook (AMH) in 2015 following FDA removal of the 

categorisation system in 2014  (Leung et al., 2018). Pharmacists are under greater pressure 

when supplying medicines to pregnant women due to limited access to reliable information 

(Ceulemans et al., 2019; Leung et al., 2018) and even greater pressure when it comes to the 

concurrent use with CMPs. The absence of classification of therapeutic agents was 
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considered by pharmacists to be a key barrier in the provision of antennal care due to 

ambiguity associated with data presentation and interpretation of unclassified medicines such 

as OTC medicines including CMPs (Leung et al., 2018).  

 

1.12 Use of CMPs in Australia 

 

Australians are considered high CAM users as it has been estimated that up to 72% of them 

utilize CAM therapies (Braun et al., 2010b; Harnett, McIntyre, et al., 2019; Steel et al., 2018) 

and spend about $3.5 billion each year on these therapies (Bensoussan, 2010). In comparison 

with the USA (which has almost 13 times the Australian population), 38% of American 

residents use CAM and spend $30.2 billion a year (Nahin et al., 2016).  

 

1.12.1 Use of CMPs by public  

 

Many surveys have been conducted in the last twenty years targeting different groups in the 

Australian population. The range of prevalence of CMPs usage by adults varied from 

18.4%(C. Smith & K. Eckert, 2006) at the start of the twenty-first century to 72% in 2010 

(Braun et al., 2010a) and reached 52.8% during 2018 and 2019 (Harnett, McIntyre, et al., 

2019; Steel et al., 2018). Some of these surveys were regional such as those done in South 

Australia (D'Onise et al., 2013; MacLennan et al., 2006; Caroline Smith & Kerena Eckert, 

2006) and Victoria (Zhang et al., 2008), and the others were multicity (Braun et al., 2010b) 

and multistate surveys (Harnett, McIntyre, et al., 2019; Steel et al., 2018).  

 

The profile of CMP users among the Australian population changed little over the last 20 

years. Two national surveys found that females were more likely to use CMPs than males, to 

be employed and to be well-educated  (Steel et al., 2018; Xue et al., 2007). Having private 

health insurance was a characteristic of CMP users in the 2007 survey, however, with the rise 

of private health insurance premiums, this is no longer affecting the CMP user profile (Steel 

et al., 2018). Having a chronic medical condition was also shown to increase the likelihood of 

using CMPs (Steel et al., 2018). Ethnic background is also a characteristic of CM use and 

some research mentioned the effect of ethnicity on CMP use in Australia (Reid et al., 2016). 
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The use of CMPs was high in Caucasian populations (Hunter et al., 2014). However, the 

longer the duration of residency of immigrants in the host country, the more likely they are to 

use CAM therapies and progressively approach the level of CAM used by Australian born 

individuals (Su et al., 2008).  

 

Finally, the use of CMPs varied greatly between countries. A comprehensive systematic 

review found the prevalence of CAM use in fifteen countries to be between 9.8% and 76%. 

Australian adults were among the higher users of CMPs (up to 68%) when compared to other 

countries. For example, 38.3% and 26.3% of adults in the USA and UK respectively used a 

form of CMs in the last twelve months  (Harris et al., 2012). Despite the high figures of CMP 

use among Australian adults, these records are still lower than those reported for the East 

Asian countries (M. K. Lim et al., 2005; Yamashita et al., 2002). 

 

1.12.2 Use of CMPs by women in general 

 

Many researchers worldwide have found that women are more likely to use CMPs than men 

(Alwhaibi & Sambamoorthi, 2016; Bishop & Lewith, 2010; Wade et al., 2008; Zhang et al., 

2015). Australian women use of CMPs was also found to follow the same pattern (Steel et al., 

2018; Xue et al., 2007). Their CMP use ranged between 56.2-58.4% compared to 41.9-45.9% 

for men in several studies (Harnett, McIntyre, et al., 2019; MacLennan et al., 2006; Steel et 

al., 2018). The variance in CMPs’ use between males and females was suggested to be due to 

differences in seeking care behaviour between both genders (Alwhaibi & Sambamoorthi, 

2016). 

 

Australian female CMP users (products or practices) were found more likely to be in the 

middle age group (Adams et al., 2003; Sarris et al., 2010), and having a high level of 

education and high income (Reid et al., 2016). Other characteristics were found to affect the 

profile of female CMP users such as residency in rural areas (Adams, Sibbritt, Broom, et al., 

2011; Adams et al., 2005; Sibbritt et al., 2013) and having a chronic disease such as cancer 

(Adams et al., 2005), asthma (Sibbritt et al., 2011) and back pain (Broom et al., 2012a). It is 

worth mentioning that ethnic background may have an effect on the Australian female CMP 
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users’ profile. Recent research concluded that African migrant women to Australia were more 

likely to use traditional medicines or CMPs if they have low education and low income. The 

authors attributed this to pre-migration ethnic factors (Shewamene et al., 2020). However, 

these results may be applicable to a certain ethnic homogenous group as this was not shown 

in studies exploring heterogeneous Australian samples.  

 

1.12.3 Use of CMPs by pregnant women 

 

 

1.12.3.1 Prevalence of CMP use 

 

The use of CMPs by pregnant women was found to be common in many countries including 

Australia (Adams, 2011; Bishop et al., 2011; Hall & Jolly, 2014; Lapi et al., 2010). The 

global prevalence of use of CMPs and practices during pregnancy ranged from 0.9% to 

95.4% (Forster et al., 2009; Gaffney & Smith, 2004; Gibson et al., 2001; Holst et al., 2008; 

Lapi et al., 2010; Shand et al., 2016; Shaukat Ali et al., 2018). In Australia, this range was 

reported to be from 15.2% (Sibbritt et al., 2014) to 93.8% (Shand et al., 2016). A 

multinational study found that the prevalence of herbal use in Australia (43.8%) was the 

second-highest among 23 countries including Russia (69.0%) and Poland (49.8%) (Kennedy 

et al., 2013). Despite this variation, a general trend towards significant use of CMPs by 

women during the pregnancy period can be seen. Table 1.12 summarises most of the studies 

investigating the use of CMPs over the last twenty years. 

The variation noted in the prevalence of CMP use could be attributed to differences in CMP 

terminology, definition and CMPs or therapies studied by different researchers. The outcome 

results of CM studies could also be affected by the research design such as studies depending 

on participants’ ability to recall CMP used in the past, during a specific period of pregnancy 

or even after pregnancy (Hall et al., 2011). Some researchers aimed to investigate certain 

types of CMPs  (Forster et al., 2006), CM practices (Adams, Sibbritt, et al., 2011b) or both 

CMPs and practices (Hall & Jolly, 2014) in their studies which caused variation in the 

prevalence of CMP use.  
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The type, location and size of study samples of CMP research may has had an influence on 

the outcomes. While longitudinal studies may include a large number of participants (Adams, 

Sibbritt, Broom, et al., 2011), some other cross-sectional or qualitative studies may include a 

limited number of women (Lapi et al., 2010). This may affect the representativeness of these 

studies and the ability to generalize findings on the larger population of pregnant women. 

Location of the sample collected by some studies was limited to certain states, cities or 

hospitals in certain areas (Forster et al., 2009; Kalder et al., 2011; Lapi et al., 2010) excluding 

participants from other location or regions such as remote areas. Targeting a certain ethnic 

group in a multicultural country may also overestimate or underestimate the prevalence and 

the use of certain types of CMPs (Kochhar et al., 2010). For example, Chinese Herbal 

Medicine and Ayurveda are preferentially used by Chinese and Indian ethnic groups, 

respectively (Kronenberg et al., 2006).  

 

In conclusion, it is difficult to compare CMP studies and understand the overall prevalence of 

CM use by women during pregnancy. In addition to what has been discussed previously some 

factors that have not been addressed by the literature and may still influence the prevalence of 

CMP use include: Firstly, the seasonal variation during data collection. For example, women 

may tend to use echinacea during wintertime to manage cold and flu more than summertime 

which may impact the accuracy of the collected data. Secondly, the difference in the 

availability and accessibility of CMPs and practices between different countries due to 

differences in governmental regulations and controls on CMPs. Thirdly, the homogeneity of 

the sample may also affect the results of CMP studies as well as demographic characteristics 

of the sample. Results of studies from heterogeneous multicultural countries such as Australia 

may not be comparable to other homogenous countries such as Italy or even other immigrant 

countries such as the USA which has immigrants from different backgrounds.  

Table 1.12 Surveys conducted eliciting the use of CMPs during pregnancy. 

Author/ year Country Method used Sample Prevalence 

of use 

Most common used 

CMPs or herbs 

Henry and 

Crowther (2000) 

Australia Interview n=140 Overall use 

not stated 

Antioxidants, evening 

primrose oil 

Byrne et al. (2002)  Australia Questionnaire n=48  Chamomile, ginger, 

peppermint, raspberry leaf, 

valerian, aromatherapy, 

vitamins and minerals, 

dietary supplements 

Pinn and Pallett 

(2002) 

Australia Questionnaire n=305 40% Raspberry leaf, Chinese 

herbs, ginger, st. john’s 



71 
 

Author/ year Country Method used Sample Prevalence 

of use 

Most common used 

CMPs or herbs 

wort, evening primrose, 

echinacea, vitamins, herbal 

medicine, aromatherapy, 

homeopathy 

Maats and 

Crowther (2002) 

Australia Interviews n=211 62% Raspberry leaf, ginger, 

echinacea, chamomile, 

slippery elm, evening 

primrose oil, folate, iron 

and multivitamins 

Smith et al. (2002) USA Questionnaire n=70 61% ginger, vitamin B6 

(Hepner et al., 

2002) 

 

USA Questionnaire n =734 7.1% Herbal medicines 

Gaffney and Smith 

(2004) 

Australia Semi-

structured 

interviews and 

questionnaires 

n=227 87% Vitamins and herbs. 

Pettigrew et al. 

(2004) 

USA Questionnaire n= 250 69% Vitamins and 

aromatherapy 

Nordeng and 

Havnen (2005) 

Norway Interviews n= 400 36% Echinacea 

Ong et al. (2005) Hong 

Kong 

Questionnaire n=593 55.8% Traditional Chinese 

Medicine e.g., ginseng, 

Chinese angelica and jin 

yin hua 

Refuerzo et al. 

(2005) 

USA Questionnaire n=418 89.2% Prenatal vitamins (84.9%), 

iron (41.6%), and 

additional folic acid 

(4.8%) 

4.1% herbal CM 

Forster et al. 

(2006) 

Australia Questionnaire 

 

n=588 36% Raspberry leaf (14%), 

ginger (12%), chamomile 

(11%), cranberry juice 

(9%), echinacea (3%), 

evening primrose (2%), 

digestive bitters (1.5%), 

slippery elm (1.5%), garlic 

(1.4%) and Chinese 

Medicine (1.4%). 

Holst et al. (2008) Sweden From collected 

data at first 

antenatal 

appointment 

n= 

860,215 

 

0.9% Floradix (iron-rich herbs), 

ginseng and valerian 

Skouteris et al. 

(2008) 

Australia Questionnaire 

 

n=321 73% Vitamins, echinacea, garlic 

tablets, eucalyptus oil, 

mint chew, essential oils, 

ginger tea, mineral tablets, 

Chinese herbs, dandelion 

leaf tea 

Moussally et al. 

(2009) 

Canada Questionnaire n=3,354 9% Flax, chamomile, 

peppermint, and green tea 

Holst, Wright, 

Haavik, et al. 

(2009) 

 

UK Questionnaire n= 578 57.8% Ginger, cranberry, 

raspberry and chamomile 

Forster et al. 

(2009) 

Australia Questionnaire n=588 91% 29% of women took pre-

pregnancy folic acid 
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Author/ year Country Method used Sample Prevalence 

of use 

Most common used 

CMPs or herbs 

Folic acid (79% during 

pregnancy), iron (52%), 

calcium (24%), vitamin B6 

(14%), pregnancy 

multivitamins (35%) and 

zinc (7%). 

Chuang et al. 

(2009) 

Taiwan Questionnaire n=21,248 33.6% An-Tai-Yin formula 

13.5% (fritillariae bulbus, 

zingiber rhizome, 

angelicae radix, 

glycyrrhizae radix, 

ligustici rhizoma, paeoniae 

lactiflorae radix, astragali 

radix, notopterygii 

rhizoma, magnoliae 

cortex, schizonepetae 

herba, citri Immaturus 

fructus, artemisiae argyi 

folium, and cuscutae 

Semen), pearl powder 

11.9% (margarita), 

huanglian 10.6% (coptidis 

rhizoma), szu-wu-tang 

formula 6.3% (rehmanniae 

radix, paeoniae radix, 

angelicae sinensis radix, 

and chuanxiong rhizoma) 

and ginseng 4.5% (ginseng 

radix) 

Lapi et al. (2010) Italy Questionnaire n= 172 48% Almond oil (27.8%), 

propolis (19.4%) and 

fennel and mauve tea. 

Bercaw et al. 

(2010) 

USA Questionnaire n=485 64% in total 

(19% took 

herbs 

47% vitamin 

supplements) 

Chamomile, iron, folic 

acid and garlic 

Cuzzolin et al. 

(2010) 

Italy Interviews n=392 27.8% Chamomile, liquorice, 

fennel, aloe, valerian, 

echinacea, almond oil, 

propolis, and cranberry 

Zhu et al. (2010) 

 

China Questionnaire 

 

n=4,290 75.9% Folic acid (65.2%), 

vitamins (14.6%), calcium 

(12.0%), minerals 

(11.1%), Chinese 

traditional patent 

medicine CTPM (10.1%) 

Kochhar et al. 

(2010) 

USA Questionnaire n=167 

Hispanic 

women 

74.2% Top five herbs used: 

chamomile (87%), 

cinnamon (86%), garlic 

(84%), lemon (83%) and 

onion (80%) 

Kalder et al. 

(2011) 

Germany Questionnaire n= 205 15.1% Herbal medicine 

Bishop et al. 

(2011) 

UK Questionnaire n=14,115 26.7% Herbal teas (17.7%), 

homeopathic medicine 

(14.4%), herbal medicine 

(5.8%) 
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Author/ year Country Method used Sample Prevalence 

of use 

Most common used 

CMPs or herbs 

Nordeng et al. 

(2011) 

Norway Questionnaire n=600 39.7% Ginger (11.2%), iron-rich 

herbs (8.2%), echinacea 

(7.5%), cranberry (6.2%), 

raspberry leaves (5.7%), 

and chamomile (4.8%). 

Al-Ramahi et al. 

(2013) 

Palestine Questionnaire n=300 40% used 

herbal 

medicine. 

Anise (61.7%), chamomile 

(53.3%), sage (55%), 

herbal mixture (33.3%) 

and thyme (29.2%). 

Kennedy et al. 

(2013) 

Multi-

country 

study (23 

countries 

Including 

Australia, 

Canada 

and 

USA) 

 

Questionnaire n=9,459 28.9% Ginger, cranberry, 

raspberry, peppermint, 

psyllium, fibre crops, 

lemon, echinacea 

Orief et al. (2014) Egypt Questionnaire n=300 27.3% use 

herbs and 

89% use 

dietary 

supplements. 

Aniseed (40.2%), 

fenugreek (31.7%), garlic 

(22%) and ginger (29.3%). 

Strouss et al. 

(2014) 

USA Questionnaire n=153 68.5% Supplements 

Hall and Jolly 

(2014) 

UK Questionnaire n=315 34.9% Vitamins 

Sibbritt et al. 

(2014) 

Australia Questionnaire n=8200 15.2% Aromatherapy oils 

Pallivalappila et 

al. (2014) 

UK Questionnaire n=332 in 

early 

pregnanc

y 

73% Ginger, cranberry and 

chamomile 

El‐Mani et al. 

(2014) 

Australia Questionnaire n=152 82% Multivitamins (67.7%), 

folic acid (4.6%) and 

others 

Martin et al. 

(2014) 

Australia Questionnaire n=204 79% Multivitamins, herbs and 

food supplements 

Pallivalapila et al. 

(2015) 

UK Questionnaire n=557 in 

3rd 

trimester 

61.4% Vitamins and minerals 

(45.5%) and herbs (38.3%) 

include: raspberry 

(57.1%), cranberry 

(22.2%), ginger (18.9%), 

chamomile (13.7%), 

eucalyptus (11.3%) and 

peppermint (9.5%). 

Holden et al. 

(2015) 

USA From data 

collected 

National 

Health 

Interview 

Study 

n = 727 14% Herbs 

Yusof et al. (2016) Malaysia Questionnaire n=447 85.2% Akar kayu/grass fatima 

(31.4%), jamu mustika 

ratu (6.7%). Herbs by 

traditional midwives 

(6.4%) 
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Author/ year Country Method used Sample Prevalence 

of use 

Most common used 

CMPs or herbs 

Tang et al. (2016) China Interview n = 296 43.5% Traditional Chinese 

Medicine including: 

angelica sinensis (known 

as dong quai) 28.8%, 

ziziphus jujube (Hong zao) 

21.6% and dioscorea 

opposite (shan yao)13.1% 

Shand et al. (2016) Australia Questionnaire n=589 93.8% Multivitamin (79.1%), 

folic acid (30.6%), iron 

(30.4%), vitamin D (23%), 

calcium (13%), fish oil 

(12%), vitamin C (8.2%), 

B vitamins (6.5%), iodine 

(6.3%), zinc (5.6%), 

raspberry leaf (4.4%), 

vitamin A (2.3%), 

spirulina (1.5%), evening 

primrose (1.5%) and 

others 

Al-Ghamdi et al. 

(2017) 

Saudi 

Arabia 

Questionnaire n = 612 25.3% Herbs 

Chung et al. 

(2017) 

USA From data 

collected 

National 

Health 

Interview 

Study 

n= 

342,164 

15.4% Fish oil (69.1%), 

melatonin (27.4%), 

probiotics (25.9%), acai 

(21.2%), and cranberry 

(19.8%) 

Shaukat Ali et al. 

(2018) 

Malaysia Questionnaire n=374 95.4% Biological based therapies 

Abdollahi and 

Yazdani Chareti 

(2019) 

Iran Questionnaire n=320 48.4% Sour orange (30.97%), 

peppermint (19.81%), and 

borage (19.46%) 

Yazdi et al. (2019) Iran Questionnaire n=170 46.5% Herbal medicines, chicory 

and pussy willow 

 

 

1.12.3.2 Commonly used CMPs  

 

The level of reported details of CMP types used by women varied between the different 

reports. Some studies exclusively explored the most commonly used herbs, vitamins or 

supplements while others were inclusive of all types. Table 1.12 shows the most commonly 

used CMPs during pregnancy in different countries.  

Pregnant women in Europe were found to use CMPs such as herbs e.g., ginger (Zingiber 

officinale Roscoe), chamomile (Matricaria chamomilla L.), raspberry (Rubus idaeus L.), 

cranberry (Vaccinium macrocarpon L.) and iron-rich herbs; herbal teas; vitamins; minerals; 

aromatherapy oils and homeopathic medicines. Women from USA and Canada used mostly 

herbs e.g., ginger (Zingiber officinale Roscoe), chamomile (Matricaria chamomilla L.) and 
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peppermint (Mentha piperita L.); aromatherapy; minerals and vitamins. The use of CM in 

Asia varied according to the region. South-East Asian pregnant women used their traditional 

medicines that are not commonly used in other countries in Asia. Traditional Chinese 

Medicines is commonly used in mainland China and Hong Kong. Malaysian women use 

traditional Malaysian herbs that are common to their country. On the other hand, pregnant 

women from Iran used different herbs from those used in China or Malaysia being based on 

their traditional Persian herbs. The available data from Arabic countries shows that pregnant 

women used mostly herbs such as anise (Pimpinella anisum), chamomile (Matricaria 

chamomilla L.), sage (Salvia officinalis) and fenugreek (Trigonella foenum-graecum L.).       

 

The most commonly used CM products in Australia are herbs e.g., ginger (Zingiber officinale 

Roscoe), raspberry (Rubus idaeus L.), evening primrose (Oenothera biennis L.), echinacea 

(Echinacea purpurea L.), and chamomile (Matricaria chamomilla L.); vitamins e.g., 

multivitamins and folic acid; minerals e.g., iron; aromatherapy and homeopathy. In general, 

the usage of CM products by Australian pregnant women can be seen to be close to the 

European women which can be attributed to the high number of Australian women from a 

European background (Kennedy et al., 2013).    

 

A recent review collected the possible uses and indications for most commonly used herbs 

during pregnancy around the world. These herbs were used to manage or treat pregnancy-

related conditions and enhance the general well-being of pregnant women and their fetuses. 

Ginger (Zingiber officinale Roscoe) was used for morning sickness, nausea, vomiting, 

gastrointestinal disorders, cold and flu. Echinacea (Echinacea purpurea L.) was also used to 

manage common cold and flu.  Raspberry (Rubus idaeus L.) used to manage morning 

sickness, nausea, vomiting and to prepare and induce labour. Another herb used for labour 

preparation is evening primrose (Oenothera biennis L.). Multiple indications were found for 

chamomile (Matricaria chamomilla L.) and peppermint (Mentha piperita L.) including 

management of cold, flue, gastralgia, anxiety, stress, flatulence, constipation and 

gastrointestinal disorders. Peppermint was also used to manage urinary tract infections, 

morning sickness, nausea and vomiting. Anise (Pimpinella anisum) was found to relieve 

gastrointestinal disorders, pain, anxiety, stress, morning sickness, nausea, vomiting, cold and 

flu. The uses of sage (Salvia officinalis) are to manage pain and urinary tract infections and to 
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promote fetus health. Fenugreek (Trigonella foenum-graecum L.) was mainly used for 

urinary tract infections management, labour preparation, anaemia and milk production after 

childbirth (Illamola et al., 2020). The use of Turmeric (Curuma longa) was also reported in 

the management of pain, infection and inflammation (Bajwa & Panda, 2012). However, the 

efficacy and safety of many of these herbs were not tested yet. (See table 1.13) 

 

Table 1.13 Most commonly used herbs and their indications, adapted from Illamola et al. 

(2020) under creative commons.  

Indications  Medicinal herbs  

Morning sickness, 

nausea, vomiting 

Ginger (Zingiber officinale Roscoe), peppermint (Mentha piperita L.), herbal teas, 

raspberry (Rubus idaeus L.), bishop’s weed (Aegopodium podagraria L.), garlic 

(Allium sativum L.), anise (Pimpinella anisum L.) 

Cold and flu Madder (Rubia tinctorum L.), anise (Pimpinella anisum L.), golden buttons (Matrcaria 

aurea (loefl.) Sch. Bip.), wild thyme (Origanum syriacum L.), liquorice (Glycrrhiza 

glabra L.), borage (Borago officinalis L.), chamomile (Matricaria chamomilla L.), 

ginger (Zingiber officinale Roscoe), echinacea (Echinacea purpurea L.), eucalyptus 

(Eucalyptus spp.), rosehip (Rosa spp.) 

Pain (gastralgia 

and other types of 

pain) 

Verbena triphylla (Aloysia citriodora Palau), anise (Pimpinella anisum L.), cumin 

(Cuminum cyminum L.), fennel (Foeniculum vulgare Mill.), golden 

buttons [Matricaria aurea (Loefl.) Sch. Bip.], peppermint (Mentha piperita L.), wild 

thyme (Origanum syriacum L.), sage (Salvia officinalis L.), cinnamon 

(Cinnamomum verum J. Presl), black cumin (Nigella ciliaris DC.), chamomile 

(Matricaria chamomilla L.) 

Anxiety, stress Anise (Pimpinella anisum L.), peppermint (Mentha piperita L.), chamomile 

(Matricaria chamomilla L.), thyme (Thymus vulgaris L.), rosemary 

(Rosmarinus officinalis L.), valerian (Valeriana officinalis L.) 

Gastrointestinal 

disorders, 

constipation, 

flatulence 

Fennel (Foeniculum vulgare Mill.), anise (Pimpinella anisum L.), borage (Borago 

officinalis L.), chamomile (Matricaria chamomilla L.), ginger (Zingiber 

officinale Roscoe), peppermint (Mentha piperita L.), senna (Cassia senna), green tea 

(Camellia sinensis), cinnamon (Cinnamomum verum J. Presl) 

Edema Turmeric (Curcuma longa L.), fennel (Foeniculum vulgare Mill.) 

Urinary tract 

infection 

Cranberry (Vaccinium macrocarpon L.), bearberry [Arctostaphylos uva-ursi) (L.) 

Spreng.], parsley [Petroselinum crispum (Mill.) Fuss], fenugreek 

(Trigonella foenum-graecum L.), rosemary (Rosmarinus officinalis L.), peppermint 

(Mentha piperita L.), sage (Salvia officinalis L.) 

Labour 

preparation, 

facilitation and 

induction 

Rooibos [Aspalathus linearis (Burm.f.) R. Dahlgren] tea, coconut (Coco nucifera L.) 

oil, date palm (Phoenix dactylifera L.), golden buttons [Matricaria 

aurea (Loefl.) Sch. Bip.], watercress (Nasturtium officinale W.T. Aiton), cinnamon 

(Cinnamomum verum J. Presl), fenugreek (Trigonella foenum 

graecum), Rosemary (Rosmarinus officinalis L.), raspberry (Rubus idaeus L.), 

cannabis sativa L., evening primrose (Oenothera biennis L.) 

Milk production 

and secretion 

Madder (Rubia tinctorum L.), caraway (Carum carvi L.), fenugreek (Trigonella 

foenum-graecum L.), cinnamon (Cinnamomum verum J. Presl), cumin 

(Cuminum cyminum L.), fennel (Foeniculum vulgare Mill.) 

Fetal health 

promotion 

Gingko (Gingko biloba), ganoderma (Ganoderma lucidum), sage (Salvia fruticosa), 

olibanum (Boswellia serrata Triana & Planch.) 

Anaemia Spinach (Spinacia oleracea L.), fenugreek (Foeniculum vulgare Mill.), cinnamon 

(Cinnamomum verum J. Presl), rosehip (Rosa spp.) 
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1.12.3.3 Profile of pregnant women using CMPs   

 

Several recent Australian studies concluded that the usage of CMP of the majority of 

Australian women during pregnancy was significantly correlated with having tertiary 

education (Forster et al., 2006; Frawley et al., 2013; Frawley et al., 2016; Steel et al., 2012; 

Steel, Adams, Sibbritt, Broom, Gallois, et al., 2014), being employed (Frawley et al., 2013; 

Frawley et al., 2016; Steel, Adams, Sibbritt, Broom, Gallois, et al., 2014) and being married 

(Frawley et al., 2016; Steel et al., 2017; Steel, Adams, Sibbritt, Broom, Frawley, et al., 2014) 

or in a relationship (Steel et al., 2012). Some studies found other associated factors with CMP 

use such as being over 35 years (Frawley et al., 2013) or older age (Forster et al., 2006), 

living in urban areas (Frawley et al., 2016; Steel, Adams, Sibbritt, Broom, Frawley, et al., 

2014; Steel, Adams, Sibbritt, Broom, Gallois, et al., 2014), having the first (Forster et al., 

2006; Frawley et al., 2013; Steel, Adams, Sibbritt, Broom, Gallois, et al., 2014) or second 

child (Steel, Adams, Sibbritt, Broom, Frawley, et al., 2014), having private health insurance 

(Frawley et al., 2016; Steel et al., 2017; Steel et al., 2012; Steel, Adams, Sibbritt, Broom, 

Gallois, et al., 2014) and being able to manage their available income (Frawley et al., 2016; 

Steel et al., 2017). They used CMPs to treat pregnancy-related illnesses or symptoms such as 

back pain, heartburn, nausea (Steel, Adams, Sibbritt, Broom, Frawley, et al., 2014), tiredness 

(Steel, Adams, Sibbritt, Broom, Gallois, et al., 2014) and labour preparation (Skouteris et al., 

2008; Steel, Adams, Sibbritt, Broom, Frawley, et al., 2014). In terms of age, education and 

income, the Australian profile of CM use during pregnancy is not different from other 

profiles in other countries (Adams et al., 2009; Steel et al., 2011). This also applies to the use 

of herbal medicines which has been shown to be used by women with similar characteristics 

across different countries (Kennedy et al., 2013).     

 

 

1.12.4 Use of CMPs by breastfeeding women 

 

1.12.4.1 Prevalence of CM use 

 

The global prevalence of use of CM products while breastfeeding ranged from 20% to 97% 

(Aleandri et al., 2014; Bettiol et al., 2018; Chuang et al., 2009; Kaikai et al., 2019; Sim et al., 
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2013; Tang et al., 2016). (See table 1.14) This range may suggest a high use of CMs by 

lactating women in many countries including Australia. The reasons for the variation of 

postnatal CM use may be attributed to the same previously discussed reasons as in the 

pregnant women section (section 1.12.3.1). For example, differences in CMP terminology or 

definition, type, location and size of study samples of CMP research may has had an 

influence on the outcomes.   

 

The use of CMPs was suggested to be higher, and more regular, by breastfeeding women 

(Sim et al., 2013; Stultz et al., 2007; Zeng et al., 2014) than pregnant women (Tang et al., 

2016). Despite the vital role of breastfeeding and the high postnatal CMPs use, there is 

paucity in the literature studying the consumption of CMPs by lactating women in Australia. 

One study in Western Australia showed that 59.9% of breastfeeding women were taking at 

least one type of herbs during breastfeeding for medical reasons. Also, 24.3% were taking 

herbs to improve milk production (Sim et al., 2013). Zhang et al. (2008) conducted a survey 

on the use of 24 common medicinal herbs in Australia and they targeted the general 

population in Victoria in 2007. They established that 10% of females who participated in the 

study were taking herbal medicines during breastfeeding. Although the study included 

women from all age groups, it was not exclusive for lactating women and the results cannot 

be used as an indicator of the use of herbs by Australian women whilst breastfeeding.  

 

Table 1.14 Surveys conducted electing the use of CMs while breastfeeding.  

Author/ 

year 

Country  Method used Sample  Prevalence 

of use  

Most common used CMPs or herbs  

Zhang et 

al. (2008) 

Australia Interview n=433 10% Herbal medicines (herbs used while 

breastfeeding were not stated 

specifically). 

Chuang et 

al. (2009) 

Taiwan Questionnaire n=21,248 82.6% Sheng-Hua-Tang formula 82.6% 

(consists of angelicae radix, ligustici 

rhizoma, semen persicae, zingiberis 

rhizoma, and glycyrrhizae radix) and 

szu-wu-tang formula 44.8% (consists 

of rehmanniae radix, paeoniae radix, 

angelicae sinensis radix, and 

chuanxiong rhizoma). 

Kochhar 

et al. 

(2010) 

USA Questionnaire n=104 

Hispanic 

women 

74.2% Top five herbs used: chamomile 

(91%), cinnamon (87%), garlic 

(87%), onion (82%) and lemon 

(81%). 
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Author/ 

year 

Country  Method used Sample  Prevalence 

of use  

Most common used CMPs or herbs  

Sim et 

al. 

(2013) 

Australia Questionnaire n=304 59.9% Fenugreek (18.4%), ginger (11.8%), 

dong quai (7.9%), chamomile (7.2%), 

garlic (6.6%), blessed thistle (5.9%), 

cranberry (4.9%), fennel (4.9%), aloe 

vera (3.3%) and peppermint (3.3%). 

Aleandri 

et al. 

(2014) 

Italy Questionnaire n=244 97% Sweet almond oil (68%) and fennel 

(37%). 

Zeng et 

al. (2014) 

China Questionnaire n=306 20% Herbal medicine. 

Tang et 

al. (2016) 

China  Questionnaire 

followed by 

phone 

interviews 

n=294 45% Traditional Chinese Medicines 

including angelica sinensis (known as 

dong Quai) 59.5%, dioscorea opposite 

(shan yao) 31%, codonopsis pilosula 

(dang shen) 27.6%. 

Bazzano 

et al. 

(2017) 

USA Questionnaire n=188  General 

prevalence 

was not 

stated. 

Fenugreek (46%), fennel (16%), milk 

thistle (13%) and goat’s rue (2%). 

Bettiol et 

al. (2018) 

Italy Questionnaire  n=388 52.6% Phototherapeutic agents, dietary 

supplements and herbal preparations. 

Kaikai et 

al. (2019) 

The 

western 

area of 

Sierra 

Leone 

Questionnaire n=378 37% Bitter medicine (cassia sieberiana 

DC.) (36.5%) and rabena (Luffa 

acutangula (L.) roxb.) (29.3%). 

 

 

 

 

1.12.4.2 Commonly used CMPs in breastfeeding 

 

A predominance of herbal products use has been observed in most countries with variation 

between herbs used during pregnancy and lactation. Table 1.14 shows the most commonly 

used CMPs while breastfeeding as reported by different studies. 

 

A comparison between herbs used during pregnancy and breastfeeding by Australian women 

shows that breastfeeding women started using new herbs to improve breast milk production. 

Examples of these herbs include blessed thistle (Cnicus Benedictus), fennel (Foeniculum 

vulgare) and fenugreek (Trigonella foenum-graecum) (Sim et al., 2013). Other herbs were 

also used to manage breastfeeding-related health conditions such as colic and winds. To relief 

bloating and colic, women used ginger (Zingiber officinale), fennel (Foeniculum vulgare) and 
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peppermint (Mentha piperita). Chamomile (Matricaria chamomilla) and peppermint (Mentha 

piperita) were used as calming and relaxing agents. For general health-boosting, women used 

garlic (Allium sativum), ginger (Zingiber officinale), aloe vera (Aloe vera) and Dong Quai 

(Angelica Sinensis).   

 

1.12.4.3 Profile of breastfeeding women using CMPs  

 

The characteristic profile of breastfeeding women using CMPs was not clear in the countries 

mentioned in table 1.14, due to limited available data. The available studies suggested that 

CMP use while breastfeeding was correlated with: being born in Asia (Sim et al., 2013), 

having low (Tang et al., 2016) or middle income (Sim et al., 2013), having children who are 

over six months old (Kaikai et al., 2019), using CMPs before and during pregnancy (Bettiol 

et al., 2018) and being a non-smoker and non-drinker (Aleandri et al., 2014). In terms of 

alcohol consumption, Tang et al (2016) found that drinking was positively associated with the 

use of herbs in this stage (Tang et al., 2016) which contradicts Aleandri et al. (2014) findings. 

This profile may give an idea about the general characteristics of breastfeeding women. 

However, it may not be applicable to Australia which has multicultural population and a 

different health care system. More studies are needed to clarify the characteristics of 

Australian breastfeeding women using CMPs. 

 

 

1.12.5 CMPs provision for infants  

 

1.12.5.1 Prevalence of CMP use 

 

Before discussing the prevalence of CMP use by infants, a differentiation between age stages 

(preterm neonatal- 21 year) needs to be identified. Age stages (birth-21 years) are defined 

according to the National Institute of Child Health and Human Development (NICHD) and 

classified into eight stages (Williams et al., 2012). See table 1.15 below.  
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Table 1.15 Age stages defined according to NICHD paediatric terminology (Williams et al., 

2012) 

Stage Definitions 

Preterm neonatal The period at birth when a newborn is born before the full gestational period 

Term neonatal Birth– 27 days 

Infancy 28 day–12 month 

Toddler 13 month–2 year 

Early childhood 2–5 year 

Middle childhood 6–11 year 

Early adolescence 12–18 year 

Late adolescence 19–21 year 

 

 

The use of CMs by children has been shown to be common (Posadzki et al., 2013). This was 

reported to be as high as 65.3% in the general children population in some countries (Kim et 

al., 2012). This reported use increased to be as high as 91% among paediatric cancer patients 

(Bishop, Prescott, et al., 2010). Most of the studies involving this category of patients 

targeted children with specific medical conditions, and therefore not reflective of the general 

population of children. The most common conditions studied were juvenile rheumatoid 

arthritis, inflammatory bowel disease and cancer. Introducing of CMPs in general to children 

(including infants and toddlers 0-2years age) 2 was not highly investigated (Crawford et al., 

2006). This may cause variation and overestimation of CMP use among children (Crawford 

et al., 2006).  (See table 1.16) Most of the included studies in table 1.16 categorised the 

children/ participants age groups but did not identify the commonly used CMPs by the age 

group. Only one study by Headley and Northstone (2007) specified the commonly used 

medicines including CMs according to the age of children. Therefore, the profile of CMs 

provided to infants and CMs used by children was not clear.  

 

This review of the literature identified two Australian studies and few international studies 

investigating the use of CMP by the general population of children. In Melbourne, Lim et al. 

conducted a cross-sectional survey at a tertiary children’s hospital. Forty-three percent (43%) 

 
2 Children use of CMPs implies that they were given CMPs intentionally by their parents or caregivers. 
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of participants (aged 0 to 19 years) used CMPs in the preceding year (A. Lim et al., 2005). 

Children under 2 years were given CMPs less than children over two years by 50%. In this 

study, most children were given CMPs by their parents without being recommended by a 

health practitioner. In an identical survey conducted in a tertiary children’s hospital in 

Cardiff, the UK in 2005 (Cincotta et al., 2006) the prevalence of use (38%) was lower than 

the Australian survey (A. Lim et al., 2005). The prevalence of CMP use among children in 

South Australia was found to be even lower (18.4%) by Smith & Eckert (2006). The authors 

attributed this low figure to the fact that their survey was undertaken among the general 

population and not in a paediatric hospital setting (Caroline Smith & Kerena Eckert, 2006). 

 

 

Table 1.16 International surveys conducted to establish the use of CMPs by children. 

Author/ year Country  Method used Sample  Age  Prevalence 

of use  

Most common used 

CMPs or herbs  

Simpson and 

Roman (2001) 

UK Questionnaire n=900 Under 

16 

years 

17.9% Homoeopathy (61%), 

aromatherapy (36.4%) and 

herbal medicines (24%) 

Davis and Darden 

(2003) 

USA Questionnaire n= 6262 0-17 

years 

1.8% Not stated. 

A. Lim et al. 

(2005) 

Australia Questionnaire n=503 0-19 

years 

(20% 

were 

under 

2 years 

old) 

43% Multivitamins, (19%) 

minerals (19%), vitamin C 

(13%), echinacea (8%), 

herbal remedies (12%) and 

homeopathic remedies 

(5%). 

Caroline Smith 

and Kerena 

Eckert (2006) 

Australia Questionnaire n=911 0-15 

years 

18.4% Herbal medicines (33.5%), 

aromatherapy (15.5%) and 

homeopathy (10.7%). 

Cincotta et al. 

(2006) 

UK Questionnaire n=503 0-19 

years 

(15% 

were 

under 

2 years 

old) 

38% All vitamins/minerals 

(23%), 

multivitamins/minerals 

(20%), vitamin C (4%), 

echinacea (3%), other 

herbal remedies (7%) and 

homeopathic remedies 

(4%). 

Headley and 

Northstone 

(2007) 

UK Questionnaire n= 

10,897 

<8 

weeks 

General 

prevalence 

was not 

stated. 

Gripe water (13%), 

vitamins (2.3%), herbal 

drink (2.2%) and 

homeopathic products 

(1.2%). 

Huillet et al. 

(2011) 

USA Questionnaire n=278  23% Vitamins and minerals 

(50%). 

Kim et al. (2012) Korea Questionnaire n=2077 0-18 

years 

65.3% Multi-vitamins and 

minerals (30.9%), ginseng 

(16.2%), probiotics 

(12.1%), 

Korean Oriental Medicine 

(11.5%), omega-3 (2.0%), 

vitamin C (1.2%), and 

others (3.2%).  



83 
 

Author/ year Country  Method used Sample  Age  Prevalence 

of use  

Most common used 

CMPs or herbs  

Kalaichandran et 

al. (2018) 

Canada Questionnaire n= 369 28 

days- 

18 

years 

(32% 

were 

under 

2 years 

old) 

55.8% Vitamins and minerals 

22%, homeopathic 

medications (11%), 

probiotics (11%), special 

drinks/juices/teas (6%) and 

herbals (5%). 

 

 

1.12.5.2 Commonly used CMPs  

 

The most commonly used CMPs by children were found to be herbal medicines, homeopathy 

and aromatherapy in Australia, UK and USA (Cincotta et al., 2006; Headley & Northstone, 

2007; A. Lim et al., 2005; Simpson & Roman, 2001; Caroline Smith & Kerena Eckert, 2006). 

However, in a country such as Korea, vitamins, probiotics and Korean Oriental Medicine 

were the most commonly used reflecting a variation between Korea and Western countries 

(Kim et al., 2012). 

 

These medicines were provided generally to maintain health and manage a range of health 

complaints such as respiratory conditions and management of colic and flatulence in young 

babies (Headley & Northstone, 2007; A. Lim et al., 2005; Caroline Smith & Kerena Eckert, 

2006). 

 

1.12.5.3 Profile of children using CMPs   

 

CMP use was found to increase with age (Davis & Darden, 2003; Kim et al., 2012), as 

children were more likely to be provided by CMPs if they were more than two years (A. Lim 

et al., 2005). Also, children had a higher chance of using CMPs if they had private health 

insurance (A. Lim et al., 2005), or had an illness (including chronic diseases) (Kim et al., 

2012) or have parents who are tertiary educated (Crawford et al., 2006; Kalaichandran et al., 

2018), with high income,  and are CMP users (Kim et al., 2012). It is worthy to note that if 

the mother of a child was a CMP user herself, there was a higher chance for the child to be a 

CMP user than if the father was (Caroline Smith & Kerena Eckert, 2006). This finding may 
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need to be further investigated in Australia as females in Australia are amongst the high users 

of CMPs and they may also use CMP for their children. 

 

 

 

1.13 Common behaviours of CMP use by pregnant and breastfeeding women 

 

Some common behaviours are evident among women during pregnancy and breastfeeding. 

These behaviours include the following: 

 

1.13.1 Health information-seeking behaviour by pregnant and breastfeeding women 

(including sources of information about CMPs) 

 

Health literacy was defined by many researchers as the ability to seek and find health 

information then understand this information and use it to make informed health decisions. 

According to this definition, the first health literacy domain is the ability to access health 

information (Sorensen et al., 2012). Health information-seeking behaviour has been defined 

as “an active or purposeful behaviour undertaken by an individual with the objective of 

finding information about health.” This behaviour has been studied within contexts related to 

life-threatening situations, behaviour change and participation in medical decision making. 

However, it was not investigated in the field of CM use during pregnancy and breastfeeding 

(Zimmerman & Shaw, 2020). This may be attributed to the fact that pregnancy and 

breastfeeding are physiological changes and not a disease or illness. When looking for health 

information sources sought during pregnancy in the literature, there was a variation in the 

reported sources and the preferences of using these sources among pregnant women. These 

sources could be categorised into two types: professional and non-professional sources 

(Frawley et al., 2014).  However, these sources should have certain specifications in general. 

Trusted sources that supply women with clear and comprehensive information were preferred 

when considering using CMPs during pregnancy and breastfeeding (Barnes et al., 2019b). 

 

The professional health information sources were used because they are reliable sources and 

provide trustful guidance to pregnant women throughout their pregnancy journey (Vamos et 
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al., 2019). These professionals include midwives, nurses, pharmacists, general practitioners 

and gynaecologists (Forster et al., 2006; Holst, Wright, Haavik, et al., 2009; Lapi et al., 2010; 

Westfall, 2003). It has been suggested that there is a variation in the use of these professional 

sources by pregnant women. For example, the use of nurses (7.8%-22.4%), midwives (7.8%-

28%), gynaecologists (32.6%) and general practitioners (4%-39%) was more than 

pharmacists (1.9%-17%) (Forster et al., 2006; Lapi et al., 2010). In addition to the previous 

sources, women used some other professionals as a source of information about CMPs such 

as CAM practitioners (6.1%-38%), naturopaths (17%-38%) and herbalists (3%-15%). 

However, these practitioners may not be registered in countries such as Australia and their 

qualifications were not assessed by government health authorities. For example, naturopaths, 

western herbalists and homeopaths are not registered by the Australian Health Practitioner 

Regulation Agency (AHPRA), but they are registered with the Australian Register of 

Naturopaths and Herbalists (ARONAH) and the Australian Register of Homoeopaths 

(AROH), respectively (Mothoneos, 2018, p. 16). Not being registered professions by 

governmental body could affect their perceived reliability as sources of information for 

pregnant women about CMPs. The last professional source is antenatal classes used by 11.7% 

of women (Hall & Jolly, 2014). These classes are also provided by Australian women’s 

hospitals but were not mentioned in the literature as a source of information about CMPs.    

 

On the other hand, non-professional sources were used by women as well. For example, 

women’s personal experience was found to be highly used as a source of CMPs’ information 

and recommendation (self-prescription). The percentage of use of this source was up to 71% 

in some studies (Forster et al., 2006; Frawley et al., 2014; Hall & Jolly, 2014; Holst, Wright, 

Haavik, et al., 2009; Kennedy et al., 2013). The internet (online sources) is another example 

that was commonly used during pregnancy due to its decision-making support, convenience, 

ease of access and confidentiality (Cline & Haynes, 2001; Romano, 2007; Vaclavik et al., 

2014; Vamos et al., 2019). The use of online sources has become common among women of 

reproductive age in the last two decades (Cline & Haynes, 2001; Romano, 2007; Vaclavik et 

al., 2014; Vamos et al., 2019). Back in 2016 a systematic review (Sayakhot & Carolan-Olah, 

2016)  about  “Internet use by pregnant women seeking pregnancy-related information” 

established that  access to the internet was the preferred source for the majority of pregnant 

women. Two studies in this review stated that more than 90% of pregnant women had access 

to the internet. 
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The online health information seekers were found to be young- aged females, having a high 

level of health literacy, education and income (Anker et al., 2011) which highly matches the 

profile of CMP users (Frawley et al., 2013). Recent surveys showed that its use has been 

increased from 3% in 2003 (Westfall, 2003) to 11.3% in 2013 amongst pregnant women 

using CMPs (Kennedy et al., 2013). However, a higher rate of use (76%) by pregnant women 

was found when they search for information about medications in general (not only CMPs) 

(Sinclair et al., 2018), or about pregnancy-related information (97%) (Lagan et al., 2010).  

 

Some of the online health information channels used by pregnant women are electronic 

health services and governmental websites, online pharmacies, pregnancy forums, YouTube 

videos and social media. Among these sources, women declared that health services websites 

were the most used source (86.2%) while social media came next (67.7%) (Hansen et al., 

2016; Sinclair et al., 2018). It is also important to mention that search processes may fluctuate 

due to environmental phenomena. For example, news coverage about certain health topic 

such as cancer increased internet search activity about this topic (Anker et al., 2011). 

  

Although many women can access the internet any time and whenever they have an enquiry 

related to pregnancy, some information accessed by the internet may be inaccurate or 

overwhelming and increase women’s stress and anxiety (Peters et al., 2013; Vaclavik et al., 

2014). Women may also not have the adequate digital literacy to access reliable resources 

and understand the information provided.  In this situation, women normally try to seek 

assistance or advice from  their lay referral network such as relatives or friends to ease their 

fears or stresses (Vamos et al., 2019). The later sources were often used as well by women 

during pregnancy as shown in the literature (Abdollahi & Yazdani Chareti, 2019; Al-Ghamdi 

et al., 2017; Forster et al., 2006; Hall & Jolly, 2014; Holst, Wright, Haavik, et al., 2009; 

Kennedy et al., 2013; Kochhar et al., 2010; Pallivalapila et al., 2015; Tang et al., 2016; 

Westfall, 2003). Up to 61.8% of pregnant women utilised family and friends and this use 

exceeded the usage of registered health care professionals in one study (Holst, Wright, 

Haavik, et al., 2009). Women’s friends and family members as health information sources 

can support women depending on their previous experiences but not based on scientific 

background (Holst, Wright, Haavik, et al., 2009). Other non-professional sources were 
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reported such as media include books, labels of CMPs, magazines and newspapers were also 

used but to a lesser extent (Barnes et al., 2019b; Hall & Jolly, 2014; Holst, Wright, Nordeng, 

et al., 2009; Kennedy et al., 2013; Westfall, 2003). Those sources were found to highlight the 

advantages of CMPs such as perceived safety which may compromise their reliability as 

sources (Dunne & Phillips, 2010; Weeks & Strudsholm, 2008). 

 

It is worthy to note that new health digital sources such as mobile health applications are 

emerging (Connor et al., 2018). About 75% of Australian women used mobile pregnancy 

applications on their smartphones as a source of support and health information during 

pregnancy but not mentioning them as a source of CMPs information (Lupton & Pedersen, 

2016). These applications were a good choice for pregnant women and used them at least 

once a week (Connor et al., 2018). Women used these applications as many of them are free, 

easy to be used, give them personalized, interactive, accessible and updated information. 

However, functional problems may appear while using these applications as many of them 

were of low-quality. Also, the health information sought may be irrelevant or limited (Connor 

et al., 2018; Virani et al., 2019). To avoid this, women tended to download many applications 

and compare their information and then decide if this information is trustworthy and 

consistent (Connor et al., 2018). A recent review proposed health care professionals (not 

mothers) should be in charge of identifying good quality applications as they can evaluate the 

content of these applications (Virani et al., 2019).  

 

Despite health care professionals being perceived to be highly trusted as a source of 

information about CMPs, they are not the most used source by pregnant women. Among 

Australian pregnant women, a study conducted in 2014 showed that the use of health 

professionals as an information source was lower than non-professional health information 

sources when choosing CM modalities. About 48% of the women were influenced by their 

previous experience of any of CM modalities and 43% influenced by family and friends. The 

other sources that were reported included: general practitioners, media, obstetricians and 

midwives with percentages of 27%, 22%, 21% and 19% respectively (Frawley et al., 2014). 

This study complied with previous Australian studies (Adams et al., 2009; Forster et al., 

2006). 
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Finally, similar to pregnant women, lactating women were found to use both professional and 

non-professional information sources. However, new information sources were used during 

the lactation period such as online websites related to breastfeeding, paediatricians and 

lactation consultants (Bazzano et al., 2017; Sim et al., 2013). One survey conducted in the 

USA found that online sources, family members and friends and lactation consultants were 

used in descending order of popularity  by breastfeeding women (Bazzano et al., 2017). In 

comparison, an Australian cross-sectional survey established that community pharmacists 

were the most used source by lactating women. Doctors and “family and friends” and online 

sources were the next most commonly used sources respectively (Sim et al., 2013). While 

there is no agreement in the order of sources used, further Australian studies are needed in 

this field.  

 

In general, the low disclosure rates of women about CMP use to their healthcare 

professionals (discussed in section 1.13.3) and low communication between them may limit 

the use of these trusted sources during pregnancy and lactation. This may force women to 

find other less reliable but more accessible sources such as the internet, CM practitioners, 

friends and family members. 

 

1.13.2 Self-prescription of CMPs 

 

Generally, CMPs users feel more empowered when taking the responsibility for their 

treatment (Emmerton et al., 2012). This behaviour is very common among CMP users in 

Australia (Adams, Sibbritt, Broom, et al., 2011; Fisher et al., 2016; Zhang et al., 2008). The 

reported self-prescribed CMPs by the general population were vitamins, herbal medicines, 

mineral supplements and aromatherapy (MacLennan et al., 2006). Herbals were the most 

commonly self-prescribed drug group (48%) by pregnant women, followed by nutritional 

supplements (27.1%) according to a recent systematic review (Mohseni et al., 2018). Self-

prescription was more common among women than men (Vanhaesebrouck et al., 2018).  

More than 90% of Australian women were using at least one form of self-prescribed CMP in 

the last 12 months. The most commonly self-prescribed CMPs were minerals and vitamins 

followed by herbal medications, prayer/spiritual healing, aromatherapy oils, meditation/yoga 

and Chinese medicines (Adams, Sibbritt, Broom, et al., 2011). It has been found that women 
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were more likely to do CMP self-prescribing if they were more likely to visit a pharmacist 

and less likely to visit a general practitioner (Murthy et al., 2014) or seek help for their 

medical problems such as depression (Adams et al., 2012). However, it is not clear if the 

pharmacist's advice influenced the women to self-prescribe CMPs (Murthy et al., 2014). 

 

 

Australian studies targeting pregnant and breastfeeding women showed variation in the rates 

of self-prescription. These rates ranged from 15% to 81% in some studies (Adams, Sibbritt, et 

al., 2011b; Forster et al., 2006; Sim et al., 2013). Adams et al (2011) established in their 

longitudinal study that self-prescription among pregnant women was as high as 81% for 

vitamins and minerals while it was as low as 15% for herbals and aromatherapy (Adams, 

Sibbritt, et al., 2011b). To be more specific, the type of herbal medicine was found to affect 

how women self-prescribe during pregnancy. For example, self-prescription of chamomile 

was very high (71%) compared to that of the raspberry leaf which was only (22%) (Forster et 

al., 2006). A multinational study involving 23 countries found a variation in the rate of self-

prescription between these countries. That rate for Australian participants was found to be 

29.8% while the highest was 31.9% for North European women. The study concluded that 

women were highly using CMPs on their own initiative across different regions (Kennedy et 

al., 2013). 

 

Finally, self-prescription was reported to be a serious economic, social and health problem 

worldwide (Ebrahimi et al., 2017). Self-prescription of over-the-counter medicines including 

CMPs has been found to contribute to adverse effects, adverse drug reactions, problematic or 

incorrect self-diagnosis, errors in medication type, dosage or duration and hospitalizations 

(Eichhorn et al., 2011; Montastruc et al., 2016; Schmiedl et al., 2014). 

 

 

1.13.3 Non-disclosure of CMP use to healthcare practitioners 

 

Medical practitioners including community pharmacists are often the first people to be 

contacted in case of health problems or diseases. To achieve optimum treatment they should 

know the complete medical history about the patient and their medication profile (Robinson 

& McGrail, 2004). A review of the literature has shown that up to 75% of women did not 
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disclose their use of CMPs during pregnancy and lactation to their health care practitioners 

(Abdollahi & Yazdani Chareti, 2019; Al-Ghamdi et al., 2017; Bercaw et al., 2010; Hall & 

Jolly, 2014; Harrigan, 2011; Holst, Wright, Haavik, et al., 2009; Kochhar et al., 2010; Sim et 

al., 2013; Strouss et al., 2014). In comparison, a recent national cross-sectional survey 

established that the general non-disclosure by Australian population was as low as 18% 

(Harnett, McIntyre, et al., 2019). The authors concluded that rates of the disclosure are 

increasing nowadays among the general population (Harnett, McIntyre, et al., 2019) which 

was also seen among pregnant women (Strouss et al., 2014). 

 

This low disclosure could be attributed to concern by pregnant women of the negative views 

or low respect of their healthcare practitioners due to their use of CMPs (Holst, Wright, 

Haavik, et al., 2009). In addition, a high percentage of pregnant women (81.3%) were not 

asked by their doctors or midwives. This omission by the healthcare practitioner to enquire 

about the potential use of CMPs may be a discouraging factor to disclose CMP use (Hall & 

Jolly, 2014; Shelley et al., 2009). Some women disregard reporting CMPs usage to medical 

practitioners as these products are perceived as natural products (Kochhar et al., 2010). 

 

Medication non-disclosure has been identified as a challenge facing health care professionals. 

It could involve negative effects on the health outcome of patients due to direct or indirect 

risks (Foley et al., 2019). Given that women self-medicate themselves and use CMPs and 

conventional medicines concurrently, great attention should be taken to avoid these negative 

health outcomes.  

 

1.13.4 Use of CMPs with conventional medicines 

 

This behaviour is common among Australian CMP users. The concurrent use of CMPs and 

prescription medicines was reported in several studies (Adams et al., 2007; Braun et al., 

2010b; Broom et al., 2012b; Buchbinder et al., 2002; Sibbritt et al., 2006), sometimes on the 

same day (MacLennan et al., 2006; Zhang et al., 2008) and for the same medical problem 

(Zhang et al., 2008). This behaviour may be attributed to two reasons. The first reason is the 

desire of CMP users to treat their existing chronic diseases or illnesses that were not 
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alleviated by conventional medicines (Grzywacz et al., 2007; Spinks & Hollingsworth, 2012; 

Zhang et al., 2008). The second reason is the belief that a combination of CMPs with 

conventional medicines may increase their effectiveness (Zhang et al., 2008). 

 

A review of the literature showed that 12%–81% of women used prescription medicines 

during pregnancy (Daw et al., 2011; Lee et al., 2006; Lupattelli, Spigset, et al., 2014; 

Mitchell et al., 2011) as well as 0.9% to 91% of pregnant women were found to be CMPs 

users (Forster et al., 2009; Gaffney & Smith, 2004; Gibson et al., 2001; Holst et al., 2008; 

Lapi et al., 2010). This may raise a question about the possibility of taking both medications 

together. Nordeng et al. (2011) found a significant relationship between taking herbals and 

conventional medicines during pregnancy. A very high percentage (90%) of CMP users 

reported concurrent use of conventional medicines and herbals in pregnancy (Nordeng et al., 

2011). Some studies have been conducted to answer this question and found this behaviour to 

be common among pregnant women. (See table 1.17) A high percentage of CMP users in the 

developed countries (44.9% -90%) were reported to take both types of medications 

concurrently during pregnancy (McLay et al., 2017; Mothupi, 2014; Moussally et al., 2009; 

Nordeng et al., 2011; Tabatabaee, 2011). Nursing women also showed a high percentage 

(89%) of concomitant usage in one study (Aleandri et al., 2014). Therefore, many women 

may be at risk of potential drug-CM interaction. McLay et al. suggested that one in twenty 

women using herbals in the UK may be at risk of having herb-drug interaction (McLay et al., 

2017). Similar Australian studies among pregnant and breastfeeding women were not found 

to conduct a comparison. One Australian cross-sectional population survey - pregnant and 

breastfeeding women were part of the study sample - established that about half of CMP 

users used both herbs and conventional medicines concurrently for the same medical 

condition in the same day (Zhang et al., 2008). However, this study did not specifically 

address pregnant and breastfeeding Australian women. 

 

As seen in table 1.17, many CMPs such as ginger and garlic were part of drug-CM 

interactions and belong to the commonly used CMPs by women during pregnancy. This 

could suggest an increased opportunity for the occurrence of these interactions. As a high 

percentage of women do not disclose the use of CMPs to their health care professionals 

(Abdollahi & Yazdani Chareti, 2019; Al-Ghamdi et al., 2017; Bercaw et al., 2010; Hall & 
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Jolly, 2014; Harrigan, 2011; Holst, Wright, Haavik, et al., 2009; Sim et al., 2013; Strouss et 

al., 2014), the risk of developing drug-CM interaction may increase. While risks associated 

with the use of prescription medicines during pregnancy are well established (Daw et al., 

2011; Lee et al., 2006; Lupattelli, Spigset, et al., 2014; Mitchell et al., 2011), the availability 

of good-quality randomized controlled trials about safety and efficacy of CMP during 

pregnancy is very limited (Kalder et al., 2011; Low Dog, 2009). Although predicting drug-

herb interactions is very difficult, drug-CM interaction sometimes could be harmful or even 

fatal (Borse et al., 2019). For example, the use of St John’s Wort with nifedipine can lead to 

harmful effects due to the increased plasma concentration of dehydronifedipine. A more 

serious interaction was also reported with the use of St John’s Wort with cyclosporine A that 

leads to acute rejection in solid organ transplant cases (Soleymani et al., 2017). In conclusion, 

having minor, moderate or severe drug-CM interactions during pregnancy can be avoided if 

the communication between women and their health care professionals is effective.  

 

Table 1.17 Reported concurrent use of complementary medicines and conventional 

medications. 

Author/ year Country  Sample Prevalence of 

concurrent CM-

drug use  

Identified number 

or percentage of 

potential drug-CM 

interactions  

The severity of 

the potential 

interaction 

(classified by 

authors) CM 

users% 

Total 

% 

McLay et al. 

(2017) 

UK n= 889 

pregnant 

women 

44.9% 19.6%. 34 potential herb-

drug interactions 

reported by 23 

(12.7%) of the 

users. 

One was minor 

(ondansetron and 

chamomile), 32 

were moderate, 

one was major 

(ginger and 

nifedipine). 

Aleandri et 

al. (2014) 

Italy n=244 

breastfeeding 

women 

Not 

stated 

89%  Not stated. Not stated. 

Moussally et 

al. (2009) 

Canada n=3,354 

pregnant 

women 

69% 17%  580 combination 

including: 14.8% 

contraceptives-

green tea, 12% 

NSAID-chamomile, 

8% antidepressants-

green tea, 8% 

benzodiazepines-

chamomile, 6% 

benzodiazepines-

green tea, 4% 

contraceptives-

garlic and 47% 

other combinations.  

9.3% of the 

combinations 

may lead to 

serious adverse 

events, 9.4% 

could interfere 

with the 

metabolism of 

the drugs taken, 

19% plants could 

bind with all 

drugs, 0.7% 

regarded as 

hepatotoxic 
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Author/ year Country  Sample Prevalence of 

concurrent CM-

drug use  

Identified number 

or percentage of 

potential drug-CM 

interactions  

The severity of 

the potential 

interaction 

(classified by 

authors) CM 

users% 

Total 

% 

combinations and 

the remaining 

were unknown or 

unsafe 

combinations. 

Nordeng et 

al. (2011) 

Norway n=600 

pregnant 

women 

90%  36%  Stated 15 

combinations only 

representing 2.5% 

of the study 

participants, 

including: (8) 

ginger-acid 

suppressants, (4) 

chamomile-

psychotropic drugs, 

(2) iron-rich herbs-

acid suppressants, 

(1) dandelion-

furosemide.  

Not classified. 

Mothupi 

(2014) 

Kenya n=333 

pregnant 

women 

20% 8% Not stated. Not stated. 

Tabatabaee 

(2011) 

Iran n=513 

postnatal 

women (2 

days after 

childbirth) 

13.3% 4% Not stated. Not stated. 

 

 

1.13.5 Low level of communication with health care professionals  

 

Women are provided during pregnancy with maternity health care by their health care 

professionals (Hall et al., 2015). Despite the high demand of women on CMPs use during 

pregnancy and their openness for communication, this support - in means of communication - 

seems to be limited (Kochhar et al., 2010). Some health practitioners do not even ask 

pregnant women about their potential use of CMPs in antennal visits (Hall et al., 2015; 

Shelley et al., 2009). A review of the literature shows that there is limited data about the 

communication of pregnant women with their health care professional in the CMP context. 

 

Health care professional-patient communication has changed from a paternalistic model into 

contemporary models that actively involve informed patients in their health-related decisions 

and shared decision-making (Anker et al., 2011; Australian Commission on Safety and 
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Quality in Health Care, 2014, pp. 50-51). However, a low level of communication about 

CMPs between women and health care professionals has been observed in some surveys 

(Hall & Jolly, 2014; Holst, Wright, Haavik, et al., 2009; Nordeng et al., 2011).  Researchers 

have attributed this limited level of communication to several reasons: 

1. An inadequate understanding of CM modalities by clinicians (Shelley et al., 2009). It has 

been shown that the majority of health care professionals were discomforted while 

discussing information about CMPs with patients due to their shallow knowledge in that 

field (Brown et al., 2007).  

2. The lack of clinicians’ use of CMP in their clinical life (Shelley et al., 2009).  

3. Patient-clinician discussion time limitation (Shelley et al., 2009).  

4. Some health professionals were not happy to start conversations with patients regarding 

CMPs, while CMP usurers anticipated them to take the lead in initiating this discussion 

(Shelley et al., 2009). 

5. Language barriers in multicultural countries (Hall et al., 2015; Kochhar et al., 2010). 

6. Ignorance of health care professionals of CM treatments due to the limited evidence-base 

of these treatments (Shelley et al., 2009).  

7. Finally, Warriner et al. (2014) suggested another reason for the low communication and 

found that midwives and general practitioners avoided giving recommendations and 

advice about CMP use during pregnancy to shift away the responsibility toward the 

women themselves. 

 

The main barrier of communication seems to be the initiation of CMP discussions. Although 

midwives and some other health care professionals were open to CMP discussions, they did 

not ask pregnant women about CMP use as these medications transgress the dominant 

medical model (Hall et al., 2015; Shelley et al., 2009). Up to 87% of women were not asked 

by a doctor or a midwife about potential CMP use during pregnancy or breastfeeding (Hall & 

Jolly, 2014; Kochhar et al., 2010) and many women did not disclose their CMP usage to their 

health care professionals (Abdollahi & Yazdani Chareti, 2019; Al-Ghamdi et al., 2017; 

Bercaw et al., 2010; Hall & Jolly, 2014; Harrigan, 2011; Holst, Wright, Haavik, et al., 2009; 

Kochhar et al., 2010; Sim et al., 2013; Strouss et al., 2014). This suggests that each party was 

expecting the other to initiate CMP discussions and therefore disrupting effective 

communication regarding this important issue. For better maternal health outcomes, health 

care professionals should take the initiative, ask and inform women about CMP use during 

pregnancy and lactation.   
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Some collaborative strategies or interventions have been suggested to satisfy the high demand 

of pregnant women for CMPs and increase their communication with clinicians. Although 

midwives did not prefer to start discussions about CMPs, they have adapted some strategies 

to communicate well with women regarding these medicines once discussions happen. These 

strategies included increasing women’s awareness about CMPs, engaging with women using 

CMP and sharing the responsibility of decisions related to taking CMP during pregnancy 

(Hall et al., 2015). Other researchers suggested that a strategy of increasing clinicians’ 

knowledge about CMPs may be helpful in improving communication by making the 

practitioners more comfortable in initiating the CMP discussions (Holst, Wright, Haavik, et 

al., 2009; Kochhar et al., 2010; Shelley et al., 2009). Also, suggestions about interpreting 

services for those living in multicultural countries such as the USA and Australia were 

considered (Australian Commission on Safety and Quality in Health Care, 2014, p. 52; 

Kochhar et al., 2010).   

 

The effectiveness of this communication is essential to develop patients’ satisfaction, 

compliance, and positive health outcomes. This will then provide patients with better support 

and enhance their expectations about treatments or disease management (Australian 

Commission on Safety and Quality in Health Care, 2014, pp. 50-51; Di Blasi et al., 2001). 

Communication between CMP consumers and health professionals has an important role in 

reporting any suspected reaction after use of any CMP. Most individuals who self-medicate 

using CMPs and do not disclose their use to their health care professionals tended to 

underreport these interactions. They also attempt to self-manage these side-effects by 

stopping the administration of CMPs without seeking medical consultation (Braun et al., 

2010a).  

  

To optimize women-health care professionals’ communication and enhance maternal safety, 

all the previously recommended strategies of improving communication should be 

continually adopted. This communication should not be limited to medical practitioners only, 

but also to community pharmacists who are available at the main source of CMPs and are 

more accessible than clinicians. Certainly, open channels of information exchange between 

both parties will enhance better health outcomes for mothers and their fetuses.  Further 

research is warranted in this field. 



96 
 

 

1.14 General beliefs, attitudes and perceptions of pregnant and breastfeeding women about 

CMP safety and efficacy 

 

Human beliefs at any stage of life are a summation of different factors including previous 

personal or others’ experiences, education, cultural or ethnic values and faith in God. Some 

people give priority to certain beliefs other than others, depending on their conditions at a 

certain time (Weeks et al., 2014). These beliefs will influence their decision of using CMPs 

for any health issue or illness. Generally, people use CMPs because they hold attractive 

beliefs about CMPs and/or repellent beliefs about conventional medicines. These beliefs are 

called “pull and push” factors. Attractive beliefs are “pull factors” while repellent beliefs are 

“push factors” (Bishop et al., 2007; Vincent & Furnham, 1996). 

 

Exploring the literature shows different attractive (pull) beliefs of pregnant and breastfeeding 

women about CMPs. These beliefs include themes of naturalness, efficacy and safety. It 

seems that many women at the reproductive age desire natural therapies that are effective in 

managing pregnancy and breastfeeding related health conditions. At the same time, they need 

therapies that are safer than conventional medicines for the benefit of themselves and their 

fetuses or babies (Bercaw et al., 2010; Holst, Wright, Haavik, et al., 2009; Sim et al., 2015a; 

Westfall, 2003). CMPs may satisfy their needs for effective and safe therapy and give them a 

sense of control and choice over their treatment and body. 

 

In terms of CMP efficacy, one study showed that over 78% of pregnant women believed that 

herbal CMPs were drugs (Kochhar et al., 2010). Other studies from Italy and the USA, found 

that a high percentage of pregnant and lactating women (50%-96%) thought that CMPs were 

as or even more effective than conventional medicines (Bazzano et al., 2017; Bettiol et al., 

2018; Lapi et al., 2010; Strouss et al., 2014). Women also believed CMPs to be part of a 

holistic approach to health and wellbeing during pregnancy (Warriner et al., 2014). 

 

The perceived safety of CMPs was another common belief among pregnant and breastfeeding 

women in many studies (Table 1.18). Several cross-sectional studies found that between 22% 

and 73% of pregnant and breastfeeding CMP users believed that these therapies were as safe 
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or even safer than conventional medicines (Bercaw et al., 2010; Bettiol et al., 2018; Kochhar 

et al., 2010; Lapi et al., 2010; Pallivalapila et al., 2015; Sim et al., 2014; Westfall, 2003). This 

belief may have emerged from the positive feelings about CMPs as being harmless 

(Abdollahi & Yazdani Chareti, 2019) or having fewer side-effects compared to conventional 

medicines (Bettiol et al., 2018; Nordeng & Havnen, 2005; Pallivalapila et al., 2015; Zhang et 

al., 2008). However, Kennedy et al. (2016) found in a multinational study that more than half 

of participating women (52%) were using CMPs classified as “use with caution” or 

“contraindicated” during pregnancy. The remaining women used CMPs classified as “safe” 

during pregnancy (Kennedy et al., 2016). 

 

In previously conducted studies, samples were limited to specific states, cities or hospitals in 

certain areas which may affect their representation (Bercaw et al., 2010; Bettiol et al., 2018; 

Kochhar et al., 2010; Lapi et al., 2010; Pallivalapila et al., 2015; Sim et al., 2014; Westfall, 

2003). Also, some types of CMs such as herbal products were only considered in a limited 

number of studies (Abdollahi & Yazdani Chareti, 2019; Bazzano et al., 2017; Kochhar et al., 

2010; Sim et al., 2013). However, these studies did not examine safety perceptions 

thoroughly and only included limited questions related to this topic limiting the 

understanding the full picture related to this aspect. Most of these studies conducted a 

comparison between CMPs and prescription medicines to elucidate participants’ perceptions 

of safety. While other factors such as being informed about CMP regulations, concurrent use 

of CMPs and conventional medicines, source of CMP and seeking knowledge behaviour may 

further clarify and explain their perceptions of safety. In conclusion, detailed national studies 

are needed to investigate women’s knowledge, awareness and beliefs about CMP use in 

pregnancy and breastfeeding. 

Table 1.18 Reported beliefs of pregnant and breastfeeding women about the safety of CMPs 

in cross-sectional studies. 

Author/ year Country  Method used Sample   Finding 

Westfall 

(2003)  

Canada Interviews  n=27 Many of them considered CMs to be safer 

than drugs. 

Bercaw et al. 

(2010) 

USA Questionnaire n=485 

pregnant 

Hispanic 

women  

22% agreed that alternative medicines are 

safer than prescription medicines. 
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Author/ year Country  Method used Sample   Finding 

Lapi et al. 

(2010) 

Tuscany/ 

Italy 

Questionnaire n=172 women 

(in 3rd 

trimester) 

52% of the women considered that CMs are 

safer than conventional medicines. 

Kochhar et al. 

(2010)   

USA Questionnaire n=461 

pregnant or 

breastfeeding 

Hispanic 

women 

visiting five 

urban health 

centres in 

Indianapolis, 

Indiana 

About 40% of women believed that herbal 

CMs were safer than prescription or OTC 

while breastfeeding. More than 69% of them 

reported that herbal CMs could interact with 

prescription medicines. 

Over 90% thought that herbal remedies may 

harm a baby, if taken while pregnant. 

Sim et al. 

(2013) 

Australia Questionnaire n=304 

breastfeeding 

women in 

Western 

Australia 

Over 43% believed that herbal medicines are 

safer than conventional medications. Also, 

about 72% avoided using conventional 

medicines because of safety concerns while 

breastfeeding. 

 

Pallivalapila 

et al. (2015) 

UK Questionnaire n=557 

pregnant 

women in 3rd 

trimester 

CM users agreed that CMs were safer than 

prescription medicines (P = 0.006). 

Bettiol et al. 

(2018) 

Italy Questionnaire 

over a 6-year 

period. 

n=388 

lactating 

women in 

Tuscany, Italy 

73% of women thought that CMs were 

equally safe or safer than conventional 

medicines (P = 0.032). 

Abdollahi 

and Yazdani 

Chareti 

(2019) 

Iran Questionnaire n=320 women 

who gave 

birth at 

hospitals in 

four cities in 

Iran 

50% of the women assumed that use of 

herbal CMs was harmless during pregnancy. 

Bazzano et al. 

(2017) 

USA Questionnaire n=188 

lactating 

women 

Participants were asked about the safety of 

herbal galactagogues and (48%), (55%), 

(37%) of them considered that fenugreek,   

fennel and milk thistle as “very safe”, 

respectively. 

They reported that herbal galactagogues are 

safer than pharmaceutical galactagogues. 

 

 

1.15 CM health literacy of pregnant and breastfeeding women 

 

Health literacy was defined by many researchers as the ability to seek and access health 

information then understand this information and appraise it and finally use it in the 

healthcare, disease prevention and health promotion domains. Health literacy is believed to 

increase people’s empowerment in these domains (Australian Commission on Safety and 

Quality in Health Care, 2014, p. 10; Sorensen et al., 2012). There are three levels of health 
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literacy. Functional health literacy - the lowest level of health literacy - includes the basic 

individuals’ skills in reading and writing that are essential to effectively function in everyday 

situations. Interactive health literacy includes higher cognitive, social and literacy skills that 

can be used all together to participate in everyday situations actively. Finally, critical health 

literacy- the highest level of literacy -  where individuals require further advanced cognitive 

and social skills to critically analyse information in order to have greater control over their 

lives events and situations (Nutbeam, 2000).  

 

Many health literacy scholars have shown that low health literacy is related to negative health 

outcomes. Individuals with low level of health literacy are more likely to have poor health 

status (Lloyd et al., 2006; Wang et al., 2013), poor self-rated health (Baker et al., 1997; Song 

et al., 2012), low health-related quality of life (Jayasinghe et al., 2016), low skills of health 

issues understanding (Jordan et al., 2013), lack of knowledge about health-related issues 

(Song et al., 2012), low utilization of preventive health services (Berkman et al., 2011; 

Kindig et al., 2004; Song et al., 2012), decreased communication with health care 

professionals (Davis et al., 2002; Easton et al., 2013) limited access to health care services, 

(Jordan et al., 2013), low understanding of instructions on medicines’ labels (Bennett et al., 

2009), poor medication adherence (Gazmararian et al., 2006), mortality (Berkman et al., 

2011), high hospitalizations (Berkman et al., 2011; Song et al., 2012), high likelihood of 

taking medicines incorrectly (Bennett et al., 2009), and increased health care expenditure 

(Dewalt et al., 2004; Weiss & Palmer, 2004). 

 

In relation to the effect of health literacy on women’s reproductive knowledge, behaviour, 

and outcomes, low health literacy showed negative effects on them too. Low health literacy is 

associated to poor knowledge about oral contraception (Davis et al., 2006) and emergency 

contraception (Raymond et al., 2009), poor knowledge about best fertility time (Gazmararian 

et al., 1999; Rutherford et al., 2006), decreased preconception counselling with health 

professionals (Endres et al., 2004), decreased use of internet to access prenatal care 

information (Shieh et al., 2009), low prenatal and gestational use of vitamins (Endres et al., 

2004; Poorman et al., 2014), poor adherence to breastfeeding or exclusive breastfeeding, 

(Kaufman et al., 2001) decreased follow-up postpartum glucose testing (Ehrenthal et al., 

2014), high use of long-term birth control forms (Gazmararian et al., 1999), more unplanned 
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pregnancy (Endres et al., 2004), more unprotected intercourse (Rutherford et al., 2006), 

increased opportunity to miss prenatal care appointments (Poorman et al., 2014), high beliefs 

about the role of health care professional in fetal outcomes (Shieh et al., 2009), strong 

negative beliefs and perceptions about the risks of medicines, herbs and supplements during 

pregnancy (Duggan et al., 2014), high medication non-adherence (Lupattelli, Picinardi, et al., 

2014), need for increasing their information about medication use during pregnancy 

(Hämeen-Anttila et al., 2015), high rate of smoking during pregnancy (Poorman et al., 2014), 

high hospitalizations (Endres et al., 2004), high weight of their babies (Endres et al., 2004), 

high likelihood of having depression during pregnancy and postpartum depression (Bennett et 

al., 2007; Weiss et al., 2009). 

 

Further, the Australian Commission on safety and quality in health care has confirmed in the 

last national statement about the crucial influence of health literacy on the individual’s health, 

safety and quality of health care (Australian Bureau of Statistics, 2009). Despite the 

importance of health literacy, a national survey report has shown that about 60% of 

Australian adults have inadequate health literacy (Australian Bureau of Statistics, 2009). 

Moreover, about one-third of the American adults had basic and below a basic level of health 

literacy (Kutner et al., 2007). Among reproductive women, one Australian qualitative study 

attempted to evaluate the level of health literacy of this group. They found high levels of 

cognitive, communicative and critical health literacy among the participants (Barnes et al., 

2019c). However, these results may not be representative of reproductive women due to the 

high participation of mothers who were working in the health sector (Barnes et al., 2019b). 

 

Health literacy has been shown to have an important impact on the use of medicines in 

general (Gazmararian et al., 2006; Keller et al., 2008; Miller, 2016) including CAM 

(Australian Bureau of Statistics, 2009). This inadequate health literacy might have a 

significant effect on the safe use of CMPs among the Australian population in general and 

among pregnant and breastfeeding women in particular. 
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1.16 Impact of lack of knowledge about medicines 

 

Patients’ knowledge about their own treatments is an essential care indicator according to the 

World Health Organization (World Health Organization, 1993). This knowledge is important 

for individuals to perform medication management and obtain high health outcomes 

(Romero‐Sanchez et al., 2016). Patients were evaluated in many studies about their 

knowledge of medication name, dose to be taken, frequency of administration, side-effects 

and reason for taking the medication. Low level of medication-related knowledge has been 

found to be a common problem (Romero‐Sanchez et al., 2016). Their insufficient knowledge 

about medications may cause incorrect use, unintended overdose, non-adherence and low 

awareness of potential side-effects leading to poor health outcomes (Hong et al., 2013; Hope 

et al., 2004; Okuyan et al., 2013; Saqib et al., 2018).  

 

Some researchers assessed patients’ knowledge about prescription medicines and found an 

inadequate level of knowledge about medications they were taking (Ramia et al., 2017; 

Romero‐Sanchez et al., 2016; Rubio et al., 2015) even if they had chronic diseases (Dunning 

& Manias, 2005; Gallagher et al., 2011). For example, in a study in New Zealand about 

colchicine, which is used for the management of gout, several patients were found to exceed 

the required maximum dose of this medication. The authors attributed this to poor patient 

understanding and recommended more targeted patient education (Rebello et al., 2016). 

However, the authors did not report if this could have been attributed to other causes, such as 

inadequate information provision by their health care provider. Lack of diabetic patients’ 

knowledge about drug-drug interactions was also found in a study in south-east Brazil and a 

recommendation of the development of educational programs targeting diabetic patients were 

suggested by the researchers (Peres et al., 2019). 

 

Users of over-the-counter medicines also showed a lack of knowledge about their correct use. 

A study found that only 47% of acetaminophen (paracetamol in Australia) users knew about 

the minimum interval between doses while the remainder did not (Kelly et al., 2018). 

Australian caregivers also had gaps in their knowledge about the proper use of ibuprofen for 

children in terms of maximum dose and dose intervals. This was suggested to cause potential 

adverse effects with the use of ibuprofen in children (Mullan et al., 2018). 
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Being aware of safety-related medication information (e.g., warnings, side-effects, drug-drug 

interactions and contraindications) plays a crucial role in medication self-management. 

Although some patients might be overwhelmed by this information, they need to know what 

proper precautions to take in case any medication caused a complication. Also, they need to 

be aware of when to ask for advice from their health professionals (Romero‐Sanchez et al., 

2016). 

 

The low level of medication-related knowledge of women during pregnancy was also shown 

in some studies in relation to prescription medicines and CMPs (Barišić T, 2017 ; Maurici et 

al., 2016; Sinclair et al., 2018; Smeriglio et al., 2014). Many studies pointed out that there 

was a low level of knowledge about the safety of CMPs among pregnant women (Holst, 

Wright, Nordeng, et al., 2009; Kim Sooi & Lean Keng, 2013; Sinclair et al., 2018; Warriner 

et al., 2014; Wulandari & Klinken, 2011). For example, women believed that CMPs are not 

chemicals and assumed that these products are safe (Warriner et al., 2014). Also, most of the 

women were seeking information about CMP from non-reliable sources such as their family 

members and friends, at the same time, they were not disclosing CMP use to the health 

professional (Holst, Wright, Nordeng, et al., 2009; Warriner et al., 2014; Wulandari & 

Klinken, 2011). However, there are very limited studies  assessing the women’s knowledge 

about CMP use during pregnancy and breastfeeding. Lapi et al. (2010) asked participants in a 

preliminary survey to classify CMPs they were taking during pregnancy. The majority of 

them were not able to classify successfully any CMP and only 15% of them did the 

classification correctly. Bettiol et al. (2018) also found similar results among breastfeeding 

women. In a cross-sectional survey of Hispanic women living in Indiana, USA the majority 

of participants were knowledgeable about the potential harms of herbs used during pregnancy 

and breastfeeding. Although this survey aimed to assess knowledge, using four questions, 

women’s knowledge was self-rated by themselves rather than being assessed. As the 

responses were self-reported, it is clear that participants tried to appear knowledgeable in a 

clinical scene and misstated their actual knowledge about herbs (Kochhar et al., 2010). 

Despite this apparent knowledge about potential harms of CMPs, pregnant women seemed to 

have limited knowledge about potential herb-drug interactions as shown by Vickers et al. 

(2006). 
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Given that most CMPs can be obtained without a prescription or medical supervision in 

combination with CMP users’ low knowledge about these products, poor health outcomes 

may emerge (Lapi et al., 2010; Vickers et al., 2006). This may predict a significant effect or 

risk on the population in general and among pregnant and breastfeeding women in particular. 

This specific area of research remains unknown due to the lack of studies on CM health 

literacy including the awareness of the safety of pregnant and breastfeeding women in the 

CM field. 

 

Despite the association of knowledge and awareness in meaning, being aware of health 

information does not mean being knowledgeable about this information. A clear distinction 

has been made between the two was identified by Trevethan (2017) after reviewing public 

health literature and multiple dictionaries. Awareness is associated with information that is 

personal in nature while knowledge is referring to specific information or understanding that 

is factual in nature. A suggested representation of both terminologies can be seen in figure 

1.3. This figure shows the location of general awareness (individuals having no or limited 

knowledge) which is at the low end of knowledge continuum. The location of specific 

knowledge is at the high end of this continuum based on individual’s specificity and accuracy 

about certain knowledge or information. However, without being aware of certain health 

issue such as obesity, greater knowledge about it will not be achieved (Trevethan, 2017). The 

distinction between awareness and knowledge is adopted in this study as we tried to identify 

whether pregnant and breastfeeding women are aware of safety issues related to CMP due to 

the lack of studies assessing this type of awareness. 

 

 

 

Figure 1.3 Representation of knowledge as a continuum on a single domain, adapted from 

Trevethan (2017).  
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1.17 Decision-making process for taking CMP by pregnant and breastfeeding women 

 

Pregnancy is an important stage of women’s lives in which they may need to deal with more 

health-related information and health services than before. Women may require regular 

perinatal care to support their needs during pregnancy and postnatal period (Connor et al., 

2018). The use of CMPs is a common choice among women during this period to manage 

some arising health conditions (Kennedy et al., 2013; Sim et al., 2013), so it is important to 

understand steps preceding women’s decision to use certain CMPs or treatment during 

pregnancy and breastfeeding (Lorenc et al., 2009). The woman’s level of health literacy will 

reflect her ability to seek and access health information about certain CMP then understand 

this information and appraise it and finally use it in the decision-making process for taking or 

not taking this CMP (Australian Commission on Safety and Quality in Health Care, 2014, p. 

10; Sorensen et al., 2012).  

 

The use of medications in general during pregnancy has been based on weighing risks versus 

benefits with the teratogenic effect being a major factor influencing the use or continuity of 

use of medication (Mulder et al., 2017; Nyholm et al., 2019).  In addition, their beliefs, 

attitudes and knowledge about medicine use influence their use of medicines during 

pregnancy with tendencies to overestimate their risks. (Nyholm et al., 2019). Women tend to 

seek information about their medications from different sources and when this information is 

positively framed it tends to lower their risk perception of a medication (Mulder et al., 2017). 

However, for CMPs the general perception of these medicines for pregnant and breastfeeding 

women is that they are safe (Sim et al., 2015a). This could be attributed to their traditional, 

cultural, religious, prior health knowledge, attractive beliefs about CMPs and repellent beliefs 

about conventional medicines (Barnes et al., 2018). 

 

Both the health care professional and the patient should be involved in the decision of taking 

medicine during pregnancy (Therapeutic Goods Administration, 2021b). In the process of 

this shared decision women need to be provided by their health care professional with 

evidence-based information about the benefits, risks, alternatives to the treatment 

(medication) and the consequences of not receiving treatment. (Coulter, 2018) This process is 

important when prescription medicines are involved since their consumption relies on 
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women’s understanding and acceptance of their prescribed treatment (Cribb, 2011). On the 

other hand, this shared decision process for CMPs is not necessarily practised all the time. 

This could be attributed to the fact that CMP self-prescription is found to be practised by a 

high percentage of women during the antenatal period (Adams, Sibbritt, et al., 2011b; Forster et 

al., 2006; Sim et al., 2013) and therefore, their decision-making process may be affected. 

 

Seven established conceptual models developed by Lorenc and colleagues have been used in 

the literature to explain the decision-making process of CM use. These models were 

classified into two dominant approaches: “health care utilization” and “health behaviour” 

(Lorenc et al., 2009). Need or illness is the main determinant of health care utilization 

models. These models are concerned with aspects that encourage individuals to use health 

services (Lorenc et al., 2009). Andersen's socio-behavioural model (SBM) and Consumer 

Decision-Making model are examples of health care utilization models. The SBM was 

pointed out by a systematic review to be the most successful and commonly used model 

(Lorenc et al., 2009). It consists of three components: predisposing (e.g., demographic factors 

and social factors), enabling (e.g., resources and access) and need factors ( e.g., perceived 

illness) (Andersen, 1995). However, this model has some drawbacks in naming some 

complicated processes that lead to specific decisions in CM use (Chowdhuri & Kundu, 2020; 

Lorenc et al., 2009). 

 

In the health behaviour models, the focus is on the individual’s health behaviour.  Behaviours 

such as CMP use are explained according to social and psychological influences rather than 

sociodemographic variables. Examples of this model include the Theory of Planned 

Behaviour, Self-Regulatory model and Health locus of Control (Lorenc et al., 2009). 

However, all the above models were constructed originally to explain decision-making 

processes of conventional medicines and extrapolated to explain those of CMPs (Lorenc et 

al., 2009). Decision-making process of CMP seems to be very complicated. In comparison 

with the more logical and rational individuals’ decisions in conventional medicine (Balneaves 

et al., 2008; Lorenc et al., 2009), choosing a CMP is more dynamic, iterative and 

individualistic (Balneaves et al., 2008). Barnes et al. (2018) stated that making decisions to 

use CMPs is linked to many factors that are not included in the previous models. Women will 

refer to their traditional, cultural, religious, prior health knowledge, attractive beliefs about 
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CMPs and repellent beliefs about conventional medicines and blend them with the health care 

professional recommendation before making a health decision about CMP use (Barnes et al., 

2018). Following a comprehensive review on CMP decision making process, Barnes et al. 

(2018) suggested a modified adaption of the Interactive Health Literacy Model adopted by 

the Australian Commission on Safety and Quality in Health Care (Barnes et al., 2018; Barnes 

et al., 2019b) that was originally developed by Parker (2009). This modification aimed to 

construct a new interactive model that explains the decision-making process based on the 

definition of health literacy. The modified model of health literacy takes into consideration 

the use of various sources of information and recommendation. So according to this model, 

women use their skills to assess information received from the previous sources to decide to 

use or not to use CMPs during pregnancy and breastfeeding. (See Figure 1.4) In conclusion, 

the definition of health literacy by itself can give a general idea of how individuals including 

pregnant and breastfeeding women make their health decisions (Sorensen et al., 2012).   

 

What is unique about this model is that it is tailored specifically towards the explanation of 

the decision-making process for women during pregnancy and breastfeeding. One of the 

strong points of this model is that it included the perception of the safety of CMP into 

consideration which other models fell short of. Therefore, in my thesis, this model will serve 

as the basic theoretical model that I believe women use for CMP decision-making process. 

This process will be discussed in detail in the following section. 

 

Figure 1.4 Information decision-making process for CMP as presented by Barnes et al. 

(2019b) 
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Before making decisions about using a certain CMP, women tended to use multiple 

accessible information sources to collect as much detailed information as possible that help 

them to establish safety and efficacy of a particular CMP (Frawley et al., 2014; Lynch et al., 

2017). Their preferred sources are usually assessed by means of reputation, trustworthiness 

and familiarity with these sources. The quality of collected information is also assessed based 

on the reputation of the information’s source itself. Women usually trust the information 

recommended by their health care professionals (Prescott & Mackie, 2017; Vamos et al., 

2019). In case these recommendations were not feasible, women tend to use other strategies 

to assess information about CMPs such as finding consistent information from other sources. 

They also try to avoid confusing, hard to understand, biased or coercive information (Prescott 

& Mackie, 2017; Sayakhot & Carolan-Olah, 2016). The process of information gathering and 

assessing continue until women find comprehensive and understandable information to 

establish the safety and efficacy of a CMP (Barnes et al., 2019b). Finally, once the perception 

of safety and efficacy of the CMP is reached, a positive decision is more probably taken to 

use the CMP (Barnes et al., 2019b). Then when buying this CMP, women were found to 

assess the quality of information written on CMP labels such as comparing the strength and 

quantity of a supplement between brands to decide which one to obtain (Barnes et al., 2019b; 

Tong et al., 2014).  

 

Undoubtedly, poor quality health information can negatively influence individuals’ health 

decisions (Australian Commission on Safety and Quality in Health Care, 2017, p. 1). This 

fact triggered pregnant and breastfeeding women to decide not to take a CMP in certain 

settings. When women could not manage to find a clear, comprehensive, consistent 

information about a CMP or if they find it not safe for themselves or their unborn or 

breastfeeding baby, they prefer not to take it (Barnes et al., 2019b). Some practical challenges 

such as cost, bad taste, bad previous experience, ethical considerations or fear of poor 

adherence to CMP were found to affect women’s decision to take a CMP. However, minor 

considerations were given to these practical challenges (Barnes et al., 2019b).   

 

In their model, Barnes et al (2019b) suggested that once women established a perception of 

safety and efficacy of the CMPs, then a positive decision is more probably taken to use the 

CMP. This could be attributed to that their safety perceptions outweigh their perceived risks 
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of these products due to their naturalness. What factors lead to the development of the 

awareness and perceptions of the safety of CMPs has not been investigated yet. In 

conclusion, the decision-making process of CMP use seems to be very complicated and 

resembles a risk-benefit analysis. A collaboration of health care professionals with mothers is 

essential to improve the quality of their health decisions and to minimize the non-health 

professional recommendations and interventions regarding CMP use during pregnancy and 

lactation. 

 

1.18 Contribution of community pharmacists to the safe use of CMP by women during 

pregnancy and lactation 

 

The role of community pharmacists exceeds dispensing and supplying medicines to patients 

or consumers (Pharmaceutical Society of Australia, 2016, p. 8). They can provide patient-

centred care that improves patients’ clinical health outcomes. They can also safeguard them 

from potentially harmful adverse effects and medication interactions in collaboration with 

other health care professionals (Dalton & Byrne, 2017). Nowadays, community pharmacies 

are perceived by women as an effective alternative to general practitioners and a one-stop 

health setting where consumers can get medicines, medicine-related advice and professional 

services at once (Dalton & Byrne, 2017; Sim et al., 2015b). This may be attributed to the 

inability of women to access antenatal care until gestational weeks 8-12 where pregnancy-

related health conditions may arise before their first consultation (Ceulemans et al., 2019).  

Some medicines such as CMPs are not scheduled yet, and hence community pharmacists are 

not obliged to engage with patients in the supply of these medicines (Lee et al., 2020a). 

Indeed, some pharmacists, prefer to refer patients to a naturopath for CMP consultations 

(Culverhouse & Wohlmuth, 2012). However, community pharmacists agreed that counselling 

about CMPs is part of their role as these medicines are commonly sold in the community 

pharmacy (Olatunde et al., 2010). Also, they believe that CMP safety monitoring is their 

main responsibility toward their consumers (Olatunde et al., 2010).  

 

Reviewing the literature shows that there is a lack of clarity in defining the role of community 

pharmacists in safeguarding reproductive women from side-effects associated with CMP use 

during pregnancy and breastfeeding. Guiding factors that outline this role are therefore 
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needed to optimize the safety of this group of women. Before discussing their contribution 

and role in CMP safety we must have an understanding of pharmacists’ perceptions about this 

category of medicines and their communication process with reproductive women.  

 

1.18.1 Attitudes, perceptions and beliefs of community pharmacists about CMP safety and 

use 

 

Very limited research has been conducted to address the attitudes and perceptions of 

community pharmacists towards CMPs. This could be attributed to the high attention given to 

CMP consumers rather than to health care professionals (Fahmy et al., 2010). Some studies 

identified that community pharmacists have positive attitudes about the safety and efficacy of 

CMPs (Marupuru et al., 2019; Naidu et al., 2005; Welna et al., 2003). In terms of CMP 

efficacy, pharmacists (19% - 64%) agreed on the beneficial effects of CMPs (Dolder et al., 

2003; Fahmy et al., 2010; Hijazi et al., 2019; Marupuru et al., 2019; Naidu et al., 2005; 

Welna et al., 2003). Their attitudes about safety of CMPs were also positive and 33%-60% of 

pharmacists thought that CMPs were safe (Dolder et al., 2003; Marupuru et al., 2019; Welna 

et al., 2003) with over 56% believing that CMPs have fewer side effects than conventional 

medicines (Fahmy et al., 2010). 

 

Despite their positive attitude toward CMPs, pharmacists feel unsupported due to the 

shortage of information about non-prescription medicines during pregnancy and 

breastfeeding (Leung et al., 2018). Clinical hesitancy was also reported by community 

pharmacists when providing recommendations to pregnant and breastfeeding women about 

medications that do not have a pregnancy category (Leung et al., 2018; Sim et al., 2018). This 

reveals that Australian pharmacists need further support, in addition to the available 

Australian CM mandatory resources, to help them in providing evidence-based maternal care.  

 

Unsurprisingly, up to 84% of community pharmacists were found to be themselves users of 

CMPs (Fahmy et al., 2010; Koh et al., 2003; Naidu et al., 2005; Welna et al., 2003). Similar 

to other health care professionals (Zeng et al., 2014), pharmacists who were high users of 

CMPs were more likely to recommend these medicines to patients, friends and family 
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members (Marupuru et al., 2019). However, their recommendation to pregnant and 

breastfeeding consumers was not investigated in the literature.  

 

Recommendations of CMPs may be biased due to pharmacists’ positive attitudes towards this 

category of medicines or due to “business influences” factors such as complying with sales 

targets and generating a profit (Tran et al., 2013). CMPs sold in community pharmacies 

increased their annual sales and customer numbers (Naidu et al., 2005). According to Salman 

Popattia et al. (2018), this may raise an ethical conflict between the professional role of the 

pharmacists and their businesses. Finally, community pharmacists’ recommendations of 

CMPs and perceptions about the use of these medicines during pregnancy and lactation were 

not addressed in the literature and further studies in this field are warranted.   

 

1.18.2 Community pharmacist-women communication  

 

Patient counselling is one of the key roles of the community pharmacist that is achieved 

through communication with patients (Ung et al., 2017a). Communication is essential to 

build a solid relationship with patients and make the counselling process effective in 

improving health outcomes (Ben-Arye & Visser, 2012; Ilardo & Speciale, 2020). To be an 

effective communicator, pharmacists should build and initiate an open discussion with 

patients to involve them in their treatment decision-making process (Ilardo & Speciale, 

2020). This discussion should be patient-centred and guided by the patient’s needs, 

preferences and values. Other factors such as cultural, ethnic, religious and linguistic 

background should also be considered by the pharmacist to provide patients with effective 

and tailored consultation (Ilardo & Speciale, 2020).  

 

Pharmacists should have good communication skills to optimize this process. Examples of 

good skills include initiating the dialogue and greeting the patient, being an active listener, 

using non-verbal communication such as using eye-contact and paying attention to patients’ 

body language (Hargie et al., 2000). In other words, the pharmacist should be able to 

recognize, understand and manage the health conditions of patients before providing them 

with  the appropriate advice or pharmaceutical service (Ilardo & Speciale, 2020).  
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Some strategies have been recommended by Kripalani & Jacobson (2007) to greatly improve 

pharmacist-patient communication. Firstly, the pharmacist should use a plain non-medical 

language in discussions with consumers. Secondly, the main focus should be on key 

information provided to patients and recall it during the discussion. Thirdly, the pharmacist 

should confirm the patient’s understanding by using the teach-back approach. Finally, the 

pharmacist should check if the patient has any enquiry and support him/her with patient-

friendly written material if needed (Kripalani & Jacobson, 2007, pp. 10-13). Some pharmacy 

schools perceived the significance of communication and included subjects that aimed at 

developing the communication skills of their pharmacy students (Boesen et al., 2009; Grice et 

al., 2017; McDonough & Bennett, 2006).  

 

Poor or low-quality communication can lead to patient misunderstanding of health 

recommendations and contribute to medication abuse (Ilardo & Speciale, 2020). Some of the 

barriers that face pharmacists and can influence the communication process with patients 

were reported to be: poor pharmacists’ communication skills, low knowledge and confidence 

of the pharmacist in the medication (Ilardo & Speciale, 2020; Ung et al., 2017a). The internal 

organization of modern community pharmacies may also contribute to the low-quality 

communication. The placement of over the counter medicines including CMPs allows 

consumers to buy them without necessarily consulting the pharmacist (Ilardo & Speciale, 

2020).  

 

Another barrier would be the diminished face-to-face communication with the pharmacist 

due to the emergence of online national or international pharmacies permitting patients to 

order their medicines online and to receive them by mail without sometimes seeing or talking 

to the pharmacist (Gallagher & Colaizzi, 2000; Ilardo & Speciale, 2020; St George et al., 

2004).  Although online pharmacies have a set of advantages, they have some disadvantages, 

which have been identified by many researchers (Gallagher & Colaizzi, 2000; Ilardo & 

Speciale, 2020; St George et al., 2004). Pharmacists may not be immediately available online 

all day and night to answer customers’ questions. Even built in questions about CMP safety 

(e.g., FAQs) could not be satisfactory to answer customers’ inquiries. They may need a drop 

in consultation which can be difficult using online interaction for some patients. For example, 
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non-English speaking patients may need interpretation services that could be difficult to be 

provided online. Also, some reservation has been raised by authors about the privacy of 

patients and quality of the information provided to customers given that so many online 

pharmacies are based overseas (Mackey & Nayyar, 2016). Overcoming those barriers might 

improve the quality of the communication process that is needed to better serve patients 

seeking CMP. 

 

Despite the importance of the dialogue (discussion) between the community pharmacist and 

female consumers - who are pregnant or breastfeeding - about potential complementary or 

conventional medicines use, no studies illustrated the content and scope of this dialogue in 

details in terms of safety concerns. This dialogue reflects the effectiveness of communication 

between these two parties that would, in turn, affect the maternal health outcomes. 

 

1.18.3 Role of pharmacists in CMP consultations among women 

 

Australian mothers are likely to receive safe and women-centred antenatal care in public or 

private health settings. This care is provided to satisfy women’s needs, expectations and 

preferences of health services during their pregnancy (The Council of Australian 

Governments-Health Council, 2019, p. 4). This service has been positively associated with 

maternal and childhood health outcomes as women are more likely to receive effective health 

interventions by attending antenatal care services (Australian Institute of Health and Welfare, 

2018b, p. 5). This antenatal care is usually provided by a range of health care practitioners 

such as general practitioners, gynaecologists, midwives and pharmacists with each having a 

significant role in this care (Australian Health Ministers’ Conference, 2009; The Council of 

Australian Governments-Health Council, 2019, p. 4).  

 

As women are high users of conventional and complementary medicines during pregnancy 

and breastfeeding, over half of them have perceived information needs about the safety and 

use of these medicines during these stages (Hameen-Anttila et al., 2013; Lynch et al., 2017). 

These needs are evident from the women’s health information-seeking behaviour as they tend 

to use multiple accessible sources to collect information to help them establish the safety and 



113 
 

efficacy of a CMP (Frawley et al., 2014). However, when patients want to see a clinical 

health care professional such as a general practitioner, they will need to book appointments 

that might not be available when needs arise due to time-constraints and could also incur 

consultation fees (Australian Bureau of Statistics, 2019b; Dalton & Byrne, 2017; Yarnall et 

al., 2009). Community pharmacists, on the other hand, are one of the most accessible health 

care professionals who can provide on-site patient-centred health services. They have unique 

knowledge about medicines among all health care professionals as their main focus is 

medications. Also, they can be approached immediately without booking appointments, 

provide fee-free advice on the spot. This might save patients time and effort when it comes to 

the use of CMPs where the main source is the community pharmacy itself (Chisholm-Burns 

et al., 2010; Dalton & Byrne, 2017; Lynch et al., 2017; Sim et al., 2015b; Waddington et al., 

2015). However, the impact of this fee-free service on the quality of the advice is not clear 

and is warranted further research. 

 

Since self-prescription of CMPs has been reported to be practised by a high percentage of 

women during the antenatal period (Adams, Sibbritt, et al., 2011b; Forster et al., 2006; Sim et 

al., 2013), this practice may contribute to adverse drug reactions and hospitalization 

(Schmiedl et al., 2014). However, these adverse reactions can be avoided or minimized if 

community pharmacists were consulted before obtaining the CMP from the pharmacy. They 

can help patients in selecting safe medicines, if medicines are required, and limiting the 

unnecessary and inappropriate use of over-the-counter medicines including CMPs. This, in 

turn, will reduce potentially harmful adverse drug reactions and reduce healthcare services 

utilization (Dalton & Byrne, 2017).   

 

Whilst community pharmacists are convenient and trusted sources of information, some 

barriers to their role may exist. The first barrier is limited access to reliable, up-to-date, 

evidence-based, accessible and unbiased information sources (Gilmartin et al., 2018; Semple 

et al., 2006). The limited access to reliable information sources may make pharmacists 

uncomfortable when counselling women about medication exposures during pregnancy and 

lactation (Ritchie et al., 2019). Traditionally, they used to rely on books, journal articles and 

manufacturers’ data to find information about CMPs (Naidu et al., 2005; Semple et al., 2006). 

Recently, a survey that included a limited number of pharmacists (11 pharmacists) and other 
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maternity health care professionals established that they preferred MIMS® database as CM 

source which is followed by Google search, journal articles, manufacturer information 

sources and other sources in descending order (Gilmartin et al., 2018). Some of these 

information sources may be biased and unreliable such as Google (L. Wang et al., 2012). 

Besides, finding information related to the use of conventional medicines in pregnancy can be 

achieved using several high-quality sources such as MotherSafe, NPS MedicineWise, 

Prescribing Medicines in Pregnancy database and drug information resources made available 

by some Women's Hospitals (Leung et al., 2018; New South Wales Health, 2017; Ritchie et 

al., 2019; Therapeutic Goods Administration, 2021b). Such reliable sources may not be 

satisfactory or even available to community pharmacists to find CMPs related information 

during pregnancy. This has made some Australian pharmacists express their desire for 

“Patient Information leaflet” to be provided with CMPs  (Semple et al., 2006). The Pharmacy 

Board of Australia may have to play a role in this field to identify CMPs sources that target 

pregnancy in addition to those recommended for CMPs in general (Pharmacy Board of 

Australia, 2015b). In conclusion, there is limited data in the literature about CMP information 

sources used by Australian pharmacists addressing pregnancy and lactation issues and how 

they perceive the usefulness of these sources. 

 

It is worthy of note that a great responsibility has been imposed on health professionals 

including pharmacists due to the removal of pregnancy categories from the Australian 

Medicines Handbook (AMH) in 2015 following FDA removal of the categorisation system in 

2014 (Leung et al., 2018). This removal was due to health professionals’ perceived 

association of the level of risk of medicines with the alphabetical order of each letter in the 

categorisation system such as considering medicines categorised as B to be safer than those 

categorised as C (Mosley et al., 2015). The dependence on the classification system was 

linked to misinterpretation of medicines risks which may impose ill-informed decisions. 

Therefore, pharmacists are under greater responsibility when supplying medicines to 

pregnant women due to limited access to reliable information (Ceulemans et al., 2019; Leung 

et al., 2018) and even at a greater pressure when it comes to the concurrent use with CMPs. 

 

The level of community pharmacists’ knowledge about CMPs was found to be not equivalent 

to the high demand for these products worldwide (Waddington et al., 2015). A recent survey 



115 
 

established that Australian community pharmacists have only a satisfactory or basic 

knowledge about CMPs (Waddington et al., 2018). The low level of knowledge may lead 

pharmacists to be unconfident, hesitant or cautious when providing advice about these 

medicines to pregnant and breastfeeding women (Ceulemans et al., 2019; Sim et al., 2018; 

Zheng et al., 2019). However, they were confident when consulted about conventional 

medicines especially with high-risk categories (Categories D and X) (Ritchie et al., 2019).  

 

This low level of knowledge was attributed to the low coverage of CM subjects in 

undergraduate degrees (Semple et al., 2006; Waddington et al., 2015). However, pharmacists 

interested in the scope of CMs educate themselves as part of their ethical responsibility in 

providing good pharmaceutical care (Waddington et al., 2015). To overcome this barrier, 

suggestions of CM subjects’ inclusion in the undergraduate curriculum and tailored training 

programs in forms of continuous professional education or manufacturer-sponsored training 

were made (Ceulemans et al., 2019; Gilmartin et al., 2018; Semple et al., 2006; Tiralongo & 

Wallis, 2008; Waddington et al., 2015; Zheng et al., 2019).  

 

Few non-recent studies identified that pharmacists were not satisfied with their level of 

knowledge about CMPs (Koh et al., 2003; Tran et al., 2013; Welna et al., 2003). On the other 

hand, a qualitative study about the use of non-prescription medicine during breastfeeding 

showed inconsistent results as pharmacists were satisfied with their knowledge about this 

category of medicines (Sim et al., 2018). Overall, there is a lack of recent studies 

investigating knowledge satisfaction about CMPs, specifically, taken during pregnancy and 

lactation. This area of research is warranted to show if there is a need for support of 

Australian pharmacists with their level of knowledge to maximise health outcomes of 

reproductive women and their babies.    

 

Most of the studies investigating the role of community pharmacists addressed the safe use of 

CMPs or conventional medicines in general (Table 1.19). However, their professional role 

regarding CMP safety and use by women in reproductive age has not been explored in the 

literature (Leung et al., 2018). Only one qualitative study conducted in Australia attempted to 

investigate the role of pharmacists in the safe use of non-prescription medicines (not CMP-
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specific) by breastfeeding women (Sim et al., 2018). Sim and her colleagues established that 

community pharmacists have positive attitudes about their knowledge, and they believe that 

medication safety is part of their role. They think that the major barrier in providing 

evidence-based recommendations about non-prescription medicines to lactating women is the 

lack of safety evidence and guidelines that support their clinical recommendations. Therefore, 

they were less confident when recommending non-prescription medicines compared to 

conventional medicines. As a result, pharmacists find themselves in a “dilemma” when they 

need to make a clinical recommendation about medications that have no clear safety 

guidelines or evidence in lactation (Sim et al., 2018). 

 

Another qualitative Australian study identified the role of community pharmacists in all 

forms of medicine use during pregnancy. The participants believed that the role of 

pharmacists is a secondary role to general practitioners in medication-related inquiries. They 

identified their central role to be: (1) reassuring pregnant women about the safe use of some 

medications during gestation. (2) providing women with evidence-based information about 

medications. (3) assisting women with appropriate medication selection (Leung et al., 2018). 

 

In conclusion, none of the studies were dedicated to investigating various safety aspects of 

CMs among reproductive women. Our study could underpin the role of community 

pharmacists in informing reproductive women about CMP safety and efficacy in view of the 

available evidence-based information. In addition, due to the scarcity of studies on their role 

in the safe use of CMPs during pregnancy and breastfeeding, we will be trying to identify this 

role through exploring two factors: pharmacist-women communication and the pharmacists’ 

knowledge and perceptions of safety and efficacy of CMPs taken during pregnancy and 

breastfeeding. 
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Table 1.19 Studies that explored the role of community pharmacists to ensure the safe use of 

conventional medicines and CMPs. 

Author/ year Country  Method 

used 

Targeted 

medicines in the 

study 

Sample  Findings  

Semple et al. 

(2006) 

 

Australia Survey  CMs use in general 344 

pharmacists in 

three states of 

Australia 

Main scope: 

Pharmacists’ perceived 

barriers to the provision 

of information about 

CMs.  

Community pharmacists 

identified perceived 

barriers among CMs. 

These barriers include 

lack of training, 

information sources, 

managerial support. 

They also mentioned 

consumer beliefs about 

CM safety, time 

limitation at work and 

regulations as barriers. 

The study included 

some suggestions to 

overcome these barriers. 

Less than 15% reported 

being very confident 

when responding to 

queries related to CM 

safety, benefits and 

interactions.  

Comment: did not 

address safety 

specifically. 

Kwan et al. 

(2008)  

 

Canada Focus 

group 

CMs use in general 50 consumers 

and 47 

pharmacists. 

Pharmacists emphasized 

on their responsibility to 

ensure patient safety 

from adverse effects of 

CMs and drug-CM 

interactions. They also 

identified that safety is 

their first priority in 

patients’ care. However, 

pharmacists do not 

recommend CMs if an 

expression of interest 

was not shown by 

consumers. 

Comment: did not 

address safety 

specifically. 

Olatunde et 

al. (2010)  

 

Canada  Semi-

structured 

interviews 

CMs use in general 17 Pharmacists 

and  

18 stakeholders 

All participants agreed 

that the safety 

monitoring of CMs is a 

major responsibility of 

pharmacists. Their 

responsibility includes 
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Author/ year Country  Method 

used 

Targeted 

medicines in the 

study 

Sample  Findings  

safety monitoring of CM 

adverse effects, 

contraindications and 

drug-CM interactions. 

Comment: did not 

address safety 

specifically 

Culverhouse 

and 

Wohlmuth 

(2012)  

 

Australia Semi-

structured 

interviews 

CMs use in general 12 pharmacists All participants agreed 

about their role in 

providing safety 

information such as 

contraindications and 

drug-CM interactions to 

CM consumers. 

However, they consider 

safety concerns as a 

major barrier in 

recommending CM, in 

addition to other barriers 

such as their lack of 

knowledge of CMs and 

time limitation to 

counsel patients. 

Comment: did not 

address safety 

specifically 

Ung et al. 

(2017b)  

 

Australia semi-

structured 

interviews 

CMs use in general 2 pharmacists, 

1 pharmacy 

owner and 8 

organizational 

representatives 

The study identified 

barriers that disrupt 

pharmacists from 

providing care related to 

CMs. These barriers 

include lack of CMs 

knowledge, evidence-

based CM, research 

skills and access to 

reliable information. 

Solutions were also 

identified by the study 

and included the 

integration of CMs 

curricula in pharmacy 

under-graduate degree 

and defining a more 

obvious role for 

pharmacists’ standard of 

practice. 

The authors concluded 

that pharmacists are not 

ready to take up the role 

of providing care related 

to CMs. 

Comment: did not 

address safety 

specifically 

Harnett, 

McIntyre, et 

al. (2019)  

USA semi-

structured 

interviews 

CMs use in general 12 pharmacists 

and 10 

The authors proposed 

suggestions for the 

improvement of quality, 
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Author/ year Country  Method 

used 

Targeted 

medicines in the 

study 

Sample  Findings  

 organizational 

representatives 

safety and efficacy of 

CM in the USA. 

Comment: did not 

address safety 

specifically 

Sim et al. 

(2018)  

 

Australia semi-

structured 

interviews  

Non-prescription 

medicines use in 

breastfeeding 

30 community 

pharmacists 

Community pharmacists 

have positive attitudes 

about their knowledge. 

They believe that 

medication safety is part 

of their role. They think 

that the major barrier in 

providing evidence-

based recommendations 

is the lack of safety 

pieces of evidence or 

guidelines that support 

their clinical 

recommendations. 

Therefore, they were 

more confident when 

recommending 

conventional medicines 

than when doing so with 

CMs. 

Comment: did not 

address safety 

specifically 

Leung et al. 

(2018)  

 

Australia  semi-

structured 

interviews 

All medicines in 

pregnancy.  

24 community 

pharmacists in 

NSW. 

The study identified 

barriers that influence 

effective 

communication. 

Participants believed 

that the role of 

pharmacists is a 

secondary role to 

general practitioners in 

medication-related 

inquiries. They 

identified their central 

role to be: (1) reassuring 

pregnant women about 

the safety of the use of 

some medications 

during gestation. (2) 

providing women with 

evidence-based 

information about 

medications. (3) 

assisting women with 

appropriate medication 

selection. 
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1.19 Use of social media in health research 

 

Facebook® is considered to be the most common worldwide accessed social media with 1.66 

billion active users each day (Menlo Park, 2020). In Australia, there are 16 million monthly 

active users with about 50% of the country accessing Facebook® each day (David, 2020). 

The ease of use and the widespread of this social media platform made it an attractive 

recruitment strategy for many researchers (Frandsen et al., 2016). In addition, a recent 

systematic review identified it as a useful recruitment tool for health research (Whitaker et 

al., 2017). 

 

The traditional recruitment methods for research included: printed media, radio, word of 

mouth, television broadcasts, newspaper advertisements, postal letters, emails and flyers 

(Frandsen et al., 2016; Whitaker et al., 2017). These methods were found to be slow, 

expensive, labour intensive and difficult to reach specific targeted groups (McCarthy & 

Mazza, 2019; Whitaker et al., 2017).  

 

Recruitment through Facebook® has several advantages. It uses specific tags that allows the 

targeting of specific age and gender groups (Betsch, 2014; Lane et al., 2015). It can reach 

targeted groups (for sensitive topics) that would not normally be reached with traditional 

techniques (Betsch, 2014; Loxton et al., 2015). Researchers also have greater control over the 

duration of advertisement and cost (Frandsen et al., 2016). Facebook® can reach a large 

number of people as it is the most commonly accessed social media platform. Finally, it can 

direct the potential participants to the research page directly for further information (Frandsen 

et al., 2016) and this can even happen from the comfort of their home place. 

 

When comparing recruitment using Facebook® with traditional techniques it was found that 

the cost of recruitment was much lower. McCarthy and Mazza (2019) showed that the cost 

for their recruitment campaign was only AUS $918 in total and AUS $2.85 per participant. 

This was less than other recruitment techniques which averaged at the US$1094.27, 

US$811.99 and US$635.92 for television advertisements, print media and radio 

advertisements respectively (Tate et al., 2014). The duration of achieving the recruitment 

target was also found to be much lower for Facebook® recruitment (McCarthy & Mazza, 
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2019). Also, Facebook® was found to be superior to other social media such as Twitter and 

MySpace as a recruitment tool (Arigo et al., 2018; Yuan et al., 2014). In addition, Facebook® 

has the largest social media platform which can make it more useful as a recruitment method 

of health research than other social media platforms (Arigo et al., 2018; Whitaker et al., 

2017). See table 1.20 below (Arigo et al., 2018). 

 

Table 1.20 Advantages and disadvantages of social media recruitment by platform. Adapted 

from (Arigo et al., 2018) 

Platform Mechanisms to recruit Advantages  Disadvantages  

Twitter Recruitment Tweet 

→Retweets 

• Tag users and 

organisations who would 

find relevant or 

interesting who have large 

bases 

• Add a relevant hashtag 

(i.e., #LCSM*) 

• Consider building an 

online community (i.e., 

The Clare Project**) 

• Able to loosely 

target people in a 

particular field or 

interest area 

• Ability to ‘pay’ to 

‘promote’ the tweet 

(gets in feeds of 

users who do not 

follow you)  

• Sampling bias 

• Not right for all 

research projects  

• Very little control 

over the message once 

posted 

• People who do not fit 

your criteria will see 

message 

Facebook® Facebook® targeted 

advertisement 

Largest social media 

platform 

• Sampling bias 

• Not right for all 

research projects 

Instagram  Ads (own by Facebook® and 

linked on both platforms) 

Ability to reach a 

younger age 

demographic 

• Sampling bias 

• Not right for all 

research projects 

*Lung Cancer Social Media. 

**The Care Project (Twitter handle: @ClareProject)- project focused on improving the cancer care 

experience for young adults with advanced cancer. 
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Facebook® has an advantage that it can target users by age, sex and location to increase the 

chance of reaching the targeted audience using advertisements (Arigo et al., 2018). The 

majority of Facebook® users in Australia were women (54.5%) and around 60% of them 

aged 18 to 44 years (NapoleonCat.com, 2021). This could explain the effectiveness of 

Facebook® in recruiting young Australian women for health research purposes (Fenner et al., 

2012; Gunasekaran et al., 2015; Harris et al., 2015; McCarthy & Mazza, 2019). 

 

Some approaches can be used in Facebook® to enhance recruitment reach and accrual. For 

example, choosing keywords of research advertisement (e.g. smoking) can increase the reach 

as they reflect the interests and likes found in targeted participants profiles (Arigo et al., 

2018). Also, recruitment campaigns can be monitored through Facebook® analytics that 

gives insight into the best performing time or days of the advertisement and the best 

associated ad photos (Arigo et al., 2018). Based on these analytics, a researcher can tailor or 

adjust advertisement parameters to accrue the targeted sample size (Arigo et al., 2018). 

 

Despite all the advantages of Facebook® recruitment some disadvantages have been 

suggested with this new recruitment technique. These disadvantages include the need for 

internet access, over-representation of white women (Whitaker et al., 2017) and possible 

socio-demographic biases (McCarthy & Mazza, 2019)   through over representation of 

participants with higher education and income (Benedict et al., 2019). This bias could be due 

to the make-up of users on the Facebook® platform, platform algorithms that control 

exposure to recruitment advertisement, effectiveness of targeted marketing to reach diverse 

groups or variation in response rate across groups (Benedict et al., 2019). However, these 

disadvantages were also reported to be present in traditional recruitment techniques as well 

(Brown et al., 1998). Currently, the use of Facebook® is increasing in health research due to 

the previously reported advantages and due to its ability to achieve better representation and 

participation with minimum cost and effort (Whitaker et al., 2017). 
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1.20 Research problem 

 

From the previous review of the literature, it can be concluded that women’s behaviours, 

perceptions and beliefs when using CMPs during pregnancy could imply risks for themselves 

and their fetuses or infants. The following are the major concerns that summarised from the 

literature: 

 

1- Despite health care professionals being perceived to be highly trusted as sources of 

information about CMPs, their use of professional health information sources was lower 

than non-professional health information sources in choosing CM modalities by women.  

2- Self-prescription among pregnant women was as high as 81% for CMPs and this 

behaviour has been associated with negative health problems.  

3- Up to 75% of women did not disclose their use of CMPs during pregnancy and lactation 

to their health care practitioners. This behaviour could lead to negative effects on the 

health outcome of women due to direct or indirect risks. 

4- A high percentage of CMP users reported concurrent use of conventional medicines and 

herbals in pregnancy. Therefore, many women may be unknowingly at risk of potential 

drug-CM interaction. 

5- A low level of communication about CMP between women and health care professionals 

has been observed and this behaviour could disrupt the women-centred antenatal care in 

all health settings.  

6- Pregnant and breastfeeding women have attractive beliefs about CMPs that include 

themes of naturalness and therefore safe and effective, making CMPs a preferable option. 

7- A low level of medication-related knowledge of women during pregnancy was also 

shown in some studies about CMPs. 

8- A national survey report has shown that about 60% of Australian adults have inadequate 

health literacy which may impact individuals’ health, safety and quality of health care. 
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All these factors together show evidence of risky behaviours when it comes to CMP use 

during pregnancy and breastfeeding. In addition, Barnes et al. (2019b) showed that 

perceptions of safety play a major role in the decision-making process for CMP use. The 

factors that form the foundations of building this perception has not been investigated before 

in relation to CMP use by women in pregnancy and breastfeeding. My study will help shed 

some light on this important aspect of the decision-making process.  

To investigate this gap in the Australian community, a quantitative method was used (one 

cross-sectional survey for each of pregnant and breastfeeding women groups). This review of 

the literature established that there is scarcity in Australian studies targeting breastfeeding 

women and their babies using CMPs. Also, there are no Australian studies that classified 

CMPs according to pregnancy trimesters. The recruitment method used in this research is 

through Facebook® in order to reach women who would otherwise be very difficult to 

recruit. No previous Australian cross-sectional survey targeting women during pregnancy and 

breastfeeding using this method has been identified. This will be followed by cross sectional 

survey of Australian pharmacists to identify their role in the safe use of CMP by both 

categories of women.  

 

 

1.21 Research questions and aims 

 

Australia represents a unique social culture with immigration affecting the social build of the 

community and requesting the need to perform CMP use and safety awareness studies that 

target the Australian community in particular. 

This study seeks to answer the following research questions: 

• How Australian pregnant and breastfeeding women perceive the safety of CMPs? 

• What are the factors that form the foundation for building perceived awareness of the 

safety of CMPs in pregnant and lactating women?  

• What is the role of community pharmacists in informing reproductive women about 

CMP safety and efficacy through the exploration of two factors: pharmacist-women 

communication and the pharmacists’ knowledge and perceptions of safety and 

efficacy of CMPs taken during pregnancy and breastfeeding? 
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The first aim of this thesis is to explore Australian pregnant and breastfeeding women use of 

CMPs and knowledge that reflects their perceived awareness about safety of CMPs. The main 

objectives of this aim are: 

1. To produce up-to-date information about the prevalence of use of CMP during 

pregnancy and breastfeeding. This will help us in identifying the trend of CMP use 

among this sample population.  

2. To identify sources of information of pregnant and breastfeeding women about CMP. 

3. To assess the concurrent use of conventional medicines with CMP during pregnancy 

and breastfeeding. 

4. To identify the perceived level of awareness of pregnant and breastfeeding women of 

the safety of CMPs. 

5. Compare the perceived level of awareness between CMP users and non-CMP users. 

6. Compare the perceived level of awareness of pregnant and breastfeeding women. 

7. To identify the factors that contribute to the awareness of safety when using CMPs 

during pregnancy and lactation through the use of exploratory factor analysis.  

 

The second aim is to explore the role of community pharmacists as health care professionals 

in influencing this group of women toward the safe use of complementary medicines. The 

main objectives of this part are: 

1. To evaluate the knowledge of community pharmacists about the safety of CMPs 

used during pregnancy. 

2. To identify the usefulness of sources used by community pharmacists to find 

information related to CMP use during pregnancy and breastfeeding. 

3. To identify the most important factors that affect the communication process 

between community pharmacists and pregnant and breastfeeding women.  

4. To identify safety-related health advice that may be provided to pregnant and 

breastfeeding women during a consultation about any CMP. 
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5. To identify the driving force for women to find a certain CM brand from a 

community pharmacy perspective. 

6. To explore attitudes, perceptions and beliefs of community pharmacists about 

safety, quality and purity of CMPs through the use of exploratory factor analysis. 

 

 

1.22 Significance of this research 

 

This research will fill the knowledge gap in safety health literacy, particularly the perceived 

awareness of the safety of CMP among pregnant and breastfeeding women in Australia. It 

will also identify the role of community pharmacists as health care professionals in 

influencing this group of women toward the safe use of complementary medicines. 

 

The benefits might help researchers to gain a realistic view of the level of perceived 

awareness of the experimental groups. This will help the researchers to elucidate the 

communication between consumers (pregnant and breastfeeding women) and community 

pharmacists specifically in relation to complementary medicines. The outcomes of the 

research might assist pregnant, breastfeeding women and health professionals to be better 

aware of the use of complementary medicines during pregnancy and breastfeeding. Also, the 

outcomes might allow us to recommend changes that may better facilitate the use of 

complementary medicines during pregnancy and breastfeeding. 

 

This research will provide us with up-to-date information about the prevalence of use of CMP 

during pregnancy and breastfeeding. This will help in identifying the trend of CMP use 

among this sample population and in particular to the timing of CMP use during pregnancy. 

The research is directed towards the benefit of both pregnant and breastfeeding women and 

future offspring.   
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1.23 Overview of the thesis 

 

This thesis consists of five chapters. In this chapter, previous work upon which this research 

draws, has been presented. The research questions, aims and objectives were defined as well.  

The second, third and fourth chapters deal with pregnant women, lactating women and 

community pharmacists studies, respectively.  In these chapters, an explanation of how the 

research surveys were developed and undertaken will be presented and followed by the 

research results, discussion and conclusion in detail. Finally, chapter 5, the general discussion 

chapter, articulates the significance of our findings and conclusions. It also includes the 

contributions, implications and limitations of this research.  
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Chapter 2 : Perceived awareness of Australian pregnant women of 

risks/safety of CMPs 
 

2.1 Brief summary 

 

This is the first study within this thesis which addressed the perceived awareness of 

risks/safety of CMPs by pregnant women and the factors influencing it. An online cross-

sectional survey was conducted targeting Australian pregnant women. Over 70% of pregnant 

women participants were found to be users of CMPs in the past 12 months. Almost two-thirds 

of the participants considered themselves to be well informed about CMPs and able to use 

them safely during pregnancy. The main two variables that would influence how women use 

CMPs safely or are informed about them were the history of CMP use in the past 12 months 

and being asked by their health care practitioners about CMPs. The risk/ safety perceptions 

about CMPs were concluded from behaviours of the participants. CMPs were least used 

during the first trimester. The majority of CMPs used by respondents were classified 

according to their safety of use during pregnancy to be safe. Also, CMP use was discontinued 

once participants became pregnant. To identify the underlying variables that build the 

pregnant women’s awareness of the risk/safety of CMPs, exploratory factor analysis was 

undertaken. Exploratory factor analysis identified a 6-factor scale that contributes to the 

awareness of safety when using CMPs during pregnancy. The chapter will present the 

research aims, goals, methodology, results, discussion and conclusion for this study. In 

addition, due to the interaction between the establishment of risks and safety perceptions as 

explained in section 1.17, it was decided to use the lay term safety when the research 

questionnaire was developed. 

 

2.2 Research aims 

 

This research aims: 

1. To explore Australian pregnant women’s use of CMPs and behaviours that reflect 

their perceived awareness about the risks/safety of CMPs.  

2. To develop a scale that examines the awareness by pregnant women of the safety of 

CMPs. 
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2.3 Research questions     

 

This study seeks to answer the following research questions: 

• How do Australian pregnant women perceive the safety of CMPs? 

• What are the factors that form the foundation for building awareness of the safety of 

CMPs in pregnant women?  

 

2.4 Objectives explored through the survey of pregnant women 

 

The main objectives of this study are: 

1. To produce up-to-date information about the use of CMPs during pregnancy by 

Australian women. 

2. To identify sources of information used by pregnant women about CMPs. 

3. To assess the concurrent use of conventional medicines with CMPs during pregnancy. 

4. To identify the perceived level of awareness of pregnant women of the safety of 

CMPs. 

5. Compare the perceived level of awareness between CMP users and non-CMP users. 

6. To identify the factors that contribute to the awareness of safety when using CMPs 

during pregnancy through the use of exploratory factor analysis.  

2.5 Conceptual Framework 

 

A literature review was carried out to identify the potential components of a conceptual 

framework. A PubMed search was undertaken of English language articles used the 

following terms: perceptions, attitudes, beliefs, awareness of safety, pregnant women, 

reproductive women, CM, herbs, vitamins, minerals, aromatherapy, and homeopathic 

products. Based on the literature review from 2000 till 2018, the factors that are anticipated to 

build awareness of the safety of CMP are: 

(1) Perceptions and knowledge of women about risk/safety. 

(2) Perceptions and knowledge of women about efficacy of CMPs. 
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(3) Perceptions and knowledge of women about quality of CMP. 

(4) Beliefs of how complementary medicines compare to conventional medicines in 

safety and efficacy. 

(5) Knowledge seeking behaviour. 

(6) Women’s awareness of the regulation of CMP.  

(7) Knowledge and beliefs of women about CM brands.  

(8) CMP purchasing source.  

Our study conceptualises that the perceived awareness of women is formed by these factors 

as summarised in figure 2.1.  

 

Figure 2.1 The conceptual framework of factors that build up awareness of the safety of CM. 

 

2.6 Research design and methodology 

 

To achieve the goals and aims of this research, a cross-sectional study design was used. Due 

to the difficulty of accessing potential participants, the use of an online survey platform with 

the aid of the most commonly accessed social media recruitment method (Facebook®) 

proved to be most feasible (Frandsen et al., 2016; Menlo Park, 2020). The geographical 

locations of various respondents across the states and territories of Australia would have 

made in-person data collection impractical with limited resources. The instrument used in the 
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survey was an online questionnaire conducted via SurveyMonkey®. This instrument was 

developed and validated within this study. (Note: more details on the development and 

validation of the survey will be presented in sections 2.6.2, 2.7 and 2.8.16) 

 

2.6.1 Participants  

 

Targeted participants are pregnant women residing in Australia. 

 

The eligible participant should be: 

1. aged 18-45 years old. 

2. pregnant in any trimester or was pregnant during the last 12 months.  

3. able to understand, speak and write in English. 

4. residing in Australia. 

 

2.6.2 Development of the Australian pregnant women questionnaire 

 

The initial draft of the questionnaire was developed by the main researcher as a part of a 

research group consisting of four experienced researchers in this field. As mentioned in 

section 2.5, a literature review was carried out to develop the first draft of the questionnaire 

based on the conceptual framework. The first draft identified all potential domains addressing 

pregnant women’s awareness of the safety of CMPs. These domains included women’s 

perceptions of safety, efficacy, quality of CMPs, side-effects, regulations, seeking knowledge 

about CMPs, sources of CMPs and differences between CM brands. The draft was revised 

and adjusted by the research team and the questions were adjusted to be purposeful, concise, 

clear and suitable for the general population. This draft of the questionnaire consisted of 63 

questions.  

The group reviewed all items included in the questionnaire and avoided any question that 

might raise any perception of discrimination (such as race and religion), risk or distress to 

participants. The questionnaire was prepared in English for distribution over social media for 

participants in Australia. A pre-test and pilot study were conducted before deployment of the 
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survey to assess content, readability and clarity of the questions (for more details see section 

2.8.16.2). 

The final draft of the questionnaire consisted of three sections. Section one (8 items) elicited 

socio-demographic characteristics of the participants. Section two (30 items) addressed 

pregnancy details (3 items), the use of CMP during pregnancy (22 items), participants’ health 

condition before and during pregnancy (3 items) and the use of maternity health services (2 

items). Section three targeted participants’ perceived awareness, beliefs, attitudes and 

knowledge about CMP safety during pregnancy (25 items). Only section three was included 

in the validity and reliability assessments. (See appendix C) 

 

2.6.3 Socio-demographic measures 

 

Participants were asked to identify their age group within categories: 18-24 years, 25-29 

years, 30-34 years, 35-39 years, and 40-44 years. The participant’s postcode of residence was 

obtained. These postcodes were used to classify participant’s place of residency according to 

states and territories in Australia. Also, they were used to classify participants’ residential 

distribution according to the Australian Standard Geographical Classification (ASGC) as 

major cities, inner regional, outer regional, remote, and very remote (Australian Bureau of 

Statistics, 2018b). In addition, residential locations were classified according to the index of 

relative socio-economic advantage and disadvantage (Australian Bureau of Statistics, 2016). 

These classifications aimed to identify the diversity and distribution of the sample. 

 

Education level was categorised as year 12 or lower, TAFE certificate/diploma or tertiary 

education. Women were asked about their employment status at the time of completing the 

survey and were categorised into a full-time job, part-time, casual or other jobs and not 

employed. Annual household income per year in Australian dollars was divided into four 

categories according to the ABS income classification: less than $31,199, $31,200-$64,999, 

$65,000-$103,999, and $104,000 and over. Women were asked to identify their country of 

birth and number of children they have. 
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2.6.4 Health condition of women 

 

The health condition of participants before and during pregnancy was explored and 

participants were asked about conventional and CMP use to manage their health conditions 

that were related or unrelated to pregnancy. 

 

2.6.5 Conventional maternity health service utilisation 

 

Participants were asked about their maternity health care facility (public hospital, private 

hospital or other). They were also asked about the maternity health professional providing the 

antenatal care for them during pregnancy including midwives, general practitioners, 

gynaecologists or others.  

 

2.6.6 The use of CMPs 

 

Women were asked about CMs used before gestation and which CMPs were discontinued 

due to pregnancy. Women’s gestational use of CMPs was also investigated by week which 

was categorised into trimesters through data analysis. Participants were asked to specify the 

indications for their use of CMPs. For this study, any woman who used at least one CMP 

during pregnancy was defined as a CMP user.  

 

If women indicated that they used CMPs, they were asked to specify: who recommended 

these products: a friend, family member, naturopath, nutritionist, herbalist, chiropractor, 

general practitioner, obstetrician, midwife, pharmacist, nurse, other practitioner or self-

chosen; the source of information about CMP use during pregnancy: social media, radio/TV, 

magazines, internet, family members, friends, a chiropractor, herbalist, naturopath, 

nutritionist, general practitioner, obstetrician, midwife, pharmacist, nurse or another source; 

the place of obtaining CMPs: a pharmacy, supermarket, health food shop, online, or friends, 

relatives, CM practitioners or other sources. 
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2.6.7 The self-rated awareness of participants of CMP safety 

 

To establish awareness of CMP safety, participants were asked two questions about CMP 

knowledge and use during pregnancy: “I am well informed about CM’’ and “I know how to 

use CM safely during pregnancy’’. Both questions used five-point Likert scale ranging from 

one (strongly disagree) to five (strongly agree) with a neutral midpoint. These questions 

(dependent variables) were included in the data analysis to examine their association with 

sociodemographic and other variables. 

 

2.6.8 Awareness, knowledge, attitudes and beliefs of women about CMP safety (factors that 

form the foundation for building awareness of the safety of CMPs in pregnant women) 

 

Participants’ awareness, beliefs, attitudes and knowledge about CMP safety during pregnancy 

were explored. Women were asked to indicate (on a five-point Likert scale) the degree of 

disagreement or agreement with statements (strongly disagree, disagree, neutral, agree, and 

strongly agree). Twenty-five (25) statements were included in the survey. (See appendix C, 

third section, Q1-25). 

 

 

2.6.9 Ethical considerations   

 

Ethics approval was obtained from Charles Sturt University’s Human Research Ethics 

Committee (reference no. H18207). (See appendix A) Since some questions may address 

issues salient to the participants, the study included the following statements: 

(1) “If completing this survey has raised any questions for you about CM, please consult your 

health professional.” 

(2) “You can go to: 

The website of Royal Women’s Hospital of Melbourne to check the following link: 

• https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal- traditional-

medicines-in-pregnancy.pdf 

https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-%20traditional-medicines-in-pregnancy.pdf
https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-%20traditional-medicines-in-pregnancy.pdf
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2.6.10  Data collection  

 

Data collection began in January 2019 and ended in July 2019. All survey data were collected 

through SurveyMonkey®. Women from all states and territories in Australia were 

approached through Facebook® to participate in the survey using two posts with links to the 

surveys (See appendix B). Once participants clicked on the survey link, they were provided 

with an information sheet outlining the purpose of the study and then were directed to the 

questionnaire. Participants who agreed to participate were under no obligation to complete 

the survey. Interested participants self-completed the surveys and their submission was 

considered a consent. The number of participants was 442 pregnant women. A total of 265 

pregnant women completed the survey. 

 

2.6.11 Data management  

 

The survey was anonymous, and no identifying personal details were collected. All the data is 

kept on secure folders on the principal researcher password-protected computer. The original 

survey data (anonymous) is kept on CSU's research office secure servers.  

 

2.6.12 Data analysis  

 

Once data collection was completed, it was exported into the Statistical Package for the 

Social Sciences, IBM SPSS Statistics for Windows (version 25; IBM Corp., Armonk, NY., 

USA). SPSS was the preferred software package as it is highly recommended for analysis of 

quantitative health and social science data due to its practicality and comprehensiveness 

(Pete, 2008, p. 2). Data review and cleaning was performed, and data analysis was 

undertaken. For all analyses, statistical significance was set at p<0.05. Table 2.1 shows the 

variables that were used in the data analysis of the study. 
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Table 2.1 A Description of the Variables Used in the Data Analysis of the study. 

Variable  Type of variable 

Are the participants well informed about CMPs? 

(perceived knowledge about CM) 

Dependent  

Do the participants know how to use CMP safely during 

pregnancy? (perceived knowledge about safety)  

Dependent 

Age (18-24, 25-29, 30-34, 35-39, 40-44 years) Sociodemographic  

Education (year 12 or lower, TAFE certificate and 

diploma, bachelor’s degree or higher) 

Sociodemographic 

Employment (not working, part-time, casual or other jobs, 

full-time job) 

Sociodemographic 

Income (less than $31,199, $31,200-$64,999, $65,000-

$103,999, more than $104,000) 

Sociodemographic 

Residency (NSW/ACT, VIC, QLD, SA, WA, TAS, NT) Sociodemographic 

Number of children (0, 1, 2, 3 or more) Sociodemographic 

Place of birth (Australia, overseas) Sociodemographic 

Trimester of pregnancy (were pregnant in the last 12 

months, 1st,2nd, 3rd ) 

Sociodemographic 

CM use during pregnancy (yes, no) Sociodemographic 

Place of obtaining CM (community pharmacy, other) Sociodemographic 

Being asked by a health care professional about CM use Sociodemographic 

Having medical conditions or diseases before becoming 

pregnant (yes, no) 

Sociodemographic 

Having any medical conditions related to pregnancy (yes, 

no) 

Sociodemographic 

Intending to take any CM just before the due date as 

preparation for normal delivery (yes, no)  

Sociodemographic 

Previous use of CM as preparation for normal delivery 

(yes, no, N/A) 

Sociodemographic 

 

2.6.13 Descriptive statistics  

 

The prevalence of CMP use by pregnant women was calculated and an analysis of the 

sociodemographic variables was conducted for the sample population to identify their key 

characteristics. Participant characteristics were summarized using frequencies and 

percentages for the categorical variables. Microsoft Excel® 365 ProPlus (Version 1908, 

Washington, USA) was used to analyse all open-ended questions.    
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2.6.14 Bivariate analysis  

 

Chi-square analysis was used to examine the association between CMP users and 

demographic factors. Kruskal Wallis H and Mann Whitney K tests were used to test the 

association between participants’ perceived awareness about CMP and sociodemographic 

variables and some other variables related to their use as pregnant women. 

2.6.15 Inferential statistics 

 

Exploratory factor analysis (EFA) was performed to investigate the subscales structure for the 

third section of pregnant women questionnaire. Varimax rotation with 1 as the Eigenvalue 

was used. The suitability of the data was checked using Bartlett’s Test of Sphericity (BTS) 

and the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy. Bartlett’s Test should be 

significant and KMO value is recommended to be higher than 0.60 (Carpenter, 2018). Scree 

test and Eigenvalue were used to determine the number of factors (subscales). The reliability 

(internal consistency) of the factors was tested using Cronbach’s alpha coefficient. As 

recommended by the literature, items (questions) constructing a factor should have sufficient 

contribution to that factor. Therefore, the cutoff of factor loadings was considered to be 0.32 

and items having significant cross-loadings on multiple factors were suggested for removal 

(Carpenter, 2018). 

2.7 Development and validation of Awareness of Safety Scale of Australian Pregnant Women 

(ASS-APW) 

 

In this study, the best practice procedure for scale development as stated by Carpenter S. 

(2018) was followed. This process consisted of multiple steps. The first step was constructing 

the questionnaire as previously discussed in section 2.6.2. The third section of the 

questionnaire was concerned with the participants’ awareness, beliefs and attitudes about 

CMP safety during pregnancy. Therefore, only this section was included in the validity and 

reliability of assessments after the data collection. The reliability and validity of the scale 

were examined with different scale construction methods. The reliability (internal 

consistency) was tested using Cronbach’s alpha coefficient. The validity of the scale was 

tested using face, content and construct validity. The validity was conducted using the 

research group and exploratory factor analysis (EFA).  
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2.8 Results  

 

2.8.1 Sociodemographic characteristics of participants 

 

A total of 442 women consented to participate in the study, with 265 women completing the 

entire survey (60%). At the time of participation, participants were either pregnant (69.8%) or 

had been pregnant in the last 12 months (30.2%). Most of the pregnant participants were in 

their third trimester (50.8%) followed by 2nd (33.5%) and 1st trimesters (15.7%). The age of 

participants ranged from 18 to 44 years with most of the women being in the age range of 25 

to 34 years. About two-thirds of the participants had a bachelor’s degree or higher and were 

employed in casual, part-time (29.8%) or full-time jobs (32.8%). In response to the household 

income question, about 60% of the participants were found to be below $103,999. Regarding 

the place of residence, participants resided in all states in Australia with the highest 

participation from NSW and lowest from NT. Approximately two-thirds of the participants 

were born in Australia and most of the remaining were born in Iraq, UK and Egypt. (See 

table 2.2) 

 

Table 2.2 Sociodemographic characteristics of participants. 

Variable  Groups  CMP user* 

n=191(72.1%) 

Non-CMP user* 

n=74 (27.9%) 

Total (%), 

n=265 

Age 

group(years) 

 

18-24  

25-29 

30-34 

35-39 

40-44 

20(54.1) 

57(72.2) 

72(76.6) 

37(80.4) 

5(55.6) 

17(45.9) 

22(27.8) 

22(23.4) 

9(19.6) 

4(44.4) 

37(14) 

79(29.8) 

94(35.5) 

46(17.4) 

9(3.3) 

Number of 

children 

 

0 

1 

2 

3 or more 

59(69.4) 

64(76.2) 

37(71.2) 

31(70.5) 

26(30.6) 

20(23.8) 

15(28.8) 

13(29.5) 

85(32.1) 

84(31.7) 

52(19.6) 

44(16.6) 

Qualifications 

 

Year 12 or lower 

TAFE certificate and 

diploma 

Bachelor’s degree or 

higher 

19(63.3) 

44(65.7) 

 

128(76.2) 

11(36.7) 

23(34.3) 

 

40(23.8) 

30(11.3) 

67(25.3) 

 

168(63.4) 
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Variable  Groups  CMP user* 

n=191(72.1%) 

Non-CMP user* 

n=74 (27.9%) 

Total (%), 

n=265 

Work status 

 

Not working 

Part-time, casual or 

other jobs 

full-time job   

Missing 

68(70.1) 

60(75.9) 

 

63(72.4) 

- 

29(29.9) 

19(24.1) 

 

24(27.6) 

2 

97(36.6) 

79(29.8) 

 

87(32.8) 

2(.8) 

Annual 

household 

income 

 

Less than $31,199 

$31,200-$64,999 

$65,000-$103,999  

More than $104,000 

Missing 

23(63.9) 

29(64.4) 

51(68.9) 

84(80) 

4 

13(36.1) 

16(35.6) 

23(31.1) 

21(20) 

1 

36(13.6) 

45(17) 

74(27.9) 

105(39.6) 

5(1.9) 

Country of 

birth for 

mothers 

 

Australia  

Overseas  

Missing 

135(71.4) 

55(73.3) 

1 

54(28.6) 

20(26.7) 

- 

189(71.3) 

75(28.3) 

1(.4) 

Residential 

postcode 

 

NSW/ ACT 

VIC 

QLD 

SA 

WA 

TAS 

NT 

62(70.5) 

35(81.4) 

53(66.3) 

13(72.2) 

14(77.8) 

7(70) 

7(87.5) 

26(29.5) 

8(18.6) 

27(33.7) 

5(27.8) 

4(22.2) 

3(30) 

1(12.5) 

88(33.2) 

43(16.2) 

80(30.2) 

18(6.8) 

18(6.8) 

10(3.8) 

8(3) 

*No statistical difference was found between CMP users and non-CMP users. 

 

 

2.8.2 Distribution of participants 

 

The distribution of the place of residence of participants was found to be comparable to the 

Australian 2016 census data (Australian Bureau of Statistics, 2018c) with small differences. 

This indicates inclusive participation from most of the states in Australia making the sample 

representative of Australia (Table 2.3). 

Table 2.3 Residence of pregnancy survey respondents compared with national data from the 

national census, 2016. (Australian Bureau of Statistics, 2018c) 

Characteristics Survey respondents National data 

State  N % N % 

NSW/ ACT 88 33.2 101,235 32.6 

VIC 43 16.2 82,892 27  

QLD 80 30.2 61,841 20  

SA/ NT 26 9.8 23,699 7 

WA 18 6.8 35,429 11.5  

TAS 8 3 3,927 1   
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The study sample covered all residential regions in Australia from major cities to very remote 

Australia regions (Figure 2.2). When classifying the residential location according to the 

index of relative socio-economic advantage and disadvantage we found that women from all 

decile ranks (1-10) ranging from the most to the least advantaged areas participated in our 

study (Figure 2.3). Both figures show the detailed distribution of the sample according to the 

different ABS classifications and indicate the diversity of the participants in this study. 

 

 

Figure 2.2 Distribution of participants according to their residential postcode 

remoteness.*(Australian Bureau of Statistics, 2018b) 

 

57%22.30%

17%

1.10%
2.60%

Distribution of the participants' postcodes according to the 

residential postcode remoteness by percentage*
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Very Remote Australia (VRA)
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Figure 2.3 Distribution of participants according to the decile ranking of population and 

housing in Australia.**(Australian Bureau of Statistics, 2016) 

 

 

2.8.3 Characteristics of CMP users 

 

Despite no significant statistical association between CMP use and sociodemographic 

variables of participants, some trends were observed in this sample of participants. The use of 

CMP increased as the age of the participants increased until the age of 34 and then declined. 

The highest use of CMPs (37.7%) was among the age group 30-34 years. The youngest age 

group 18-24 years recorded the lowest use of CMPs (10.5%).  

 

A decline in CMPs use during pregnancy was disclosed as the number of pregnancies per 

woman increased. Participants who had one child used CMPs during pregnancy more than 

others who were nulliparous or have more than one child. The education level disclosed and 

income were shown to have a profound effect on the use of CMPs. CMP users were more 

likely to disclose more years of education and to have been awarded a bachelor’s degree or 

higher (67%) compared to those having a TAFE certificate (23%) or high school completion 

(10%). Despite the lack of statistical significance, there was also a direct relationship between 

the annual household income and the use of CMPs among women. The household income of 
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over 46% of CMP users was found to be in the category of more than $104,000. A similar 

trend was found for employment with unemployed women showing a lower use of CMPs 

(35.6%) in comparison to employed women (64.4%).  

 

The place of birth did not affect the use of CMPs as can be seen in table 2.2.  Over 78% of 

CMP users were living in NSW/ACT, VIC and QLD. When comparing the proportion of 

CMP use between participants from each state or territory, mothers from the Northern 

Territory (NT) were found to be the highest CMP users (87.5%) while Queensland mothers 

(QLD) were the least (66.3%).  

 

2.8.4 Health condition of participants before and during pregnancy 

 

No illness or health problems were disclosed by 155 participants (58%) before conceiving . 

The remaining 110 women (42%) had physical and/or psychological diseases or conditions 

(Figure 2.4). However, during pregnancy the majority of participants (244 women, 92%) 

developed and disclosed more medical problems or diseases. This indicates that the incidence 

of medical conditions more than doubled with the start of pregnancy.  

Before pregnancy mental illnesses were the most commonly reported health problems. 

During pregnancy, on the other hand, physical disorders became the predominant conditions. 

Nausea, vomiting, tiredness, fatigue, sleep disturbances, constipation, back pain and reflux 

were the most commonly reported physical problems (Figure 2.5). 
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Figure 2.4 Health condition of participants before pregnancy 

 

Figure 2.5 Health condition of participants during pregnancy 
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2.8.5 Health facility used by participants 

 

Participants were asked about their maternity health care facility. Three-quarters of the 

women reported using public hospitals and the remainder used private hospitals, birth centres 

or home for antenatal care and birth (Figure 2.6). Midwives (44.5%) were the main maternity 

health professional providing antenatal care for the participants during pregnancy followed 

by obstetricians (34.3%), general practitioners (17.4%) and shared care (3.4%) (Figure 2.7).  

 

Figure 2.6 Facility used by pregnant women. 
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Figure 2.7 Participants’ maternity health professional. 

 

2.8.6 Prevalence of CMP use during pregnancy 

 

Of the 265 respondents, 80 (30.2%) were pregnant in the previous year. The majority of 

participants were found to use at least one CMP during their pregnancy. The highest 

percentage of use was shown in the third trimester (26%). The proportion of CMP users 

varied between trimesters (8.7%-26%) with the lowest use disclosed during the 1st trimester. 

The overall proportion of CMP use during pregnancy was found to be 72.1% (Figure 2.8). 
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Figure 2.8 Pregnancy details of participants and CMP use. 

 

 

2.8.7 CMPs used during pregnancy  

 

The average number of CMPs used by pregnant women was about 1.9 per woman during 

pregnancy. The number of CMPs declared to be used by the women increased from the first 
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prevention or treatment of vitamin deficiencies and the reduction of risk of neural tube 

defects of babies.  

2.8.7.2 Minerals  

Minerals’ use increased with the progression of pregnancy (from 14% to 18%). Iron and 

magnesium were mostly used compared to other minerals. Iron was used to treat or prevent 

its deficiency while magnesium was used to treat symptoms such as leg cramps and restless 

legs in mothers. 

2.8.7.3 Herbs and aromatherapy  

During the three trimesters, herbs and aromatherapy showed the least use in the second 

trimester and the highest use in the third trimester. Different types of herbs were used by the 

participants and the type of herbal CMP was found to be affected by the stage of pregnancy. 

Ginger and peppermint were mostly used in the 1st trimester. Raspberry leaf, peppermint and 

evening primrose were mostly used in the 3rd trimester. The 2nd trimester had the lowest use 

of herbal CMP with peppermint being the most commonly used during this stage (Table 2.4).  

Ginger was used to treat hyperemesis gravidarum and peppermint was used to avoid some 

symptoms such as nausea and reflux. Raspberry leaf and primrose oil were used to encourage 

labour. 

Some essential oils were used to treat symptoms such as nausea, stress and insomnia. One 

interesting finding is the administration of the same essential oil via various routes such as 

cutaneous, sublingually and by inhalation (Table 2.4). 

2.8.7.4 Nutritional supplements  

The proportion of use of nutritional supplements ranged from 8% to 9.4% throughout 

pregnancy. The most commonly used nutritional supplements were probiotic and fish oil. 

Both supplements were steadily used over the gestation period. Probiotics were stated to be 

used to maintain the gut, immune and general health. Fish oil was used to support mental 

health and general well-being. 

2.8.7.5 Mineral and vitamin combination  

The combined use of minerals and vitamins was stated by some participants, but they did not 

declare if they obtained them as pre-combined or separate supplements. The use of these 

combinations increased steadily with the progression in pregnancy. The most commonly used 

combinations were iron plus vitamin C and folic acid plus iodine. The former combination 
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was used to treat or avoid iron deficiency while the later was used to support a healthy 

pregnancy. 

2.8.7.6 Homeopathy  

Very few participants declared the use of homeopathy during pregnancy without reporting the 

name of these preparations. The only use that was reported is the treatment of vomiting 

associated with pregnancy.  

 

Table 2.4 Frequency of use of the reported CMPs at the three trimesters during pregnancy. 

CMPs 1st trimester 2nd trimester 3rd trimester 

n/286 % n/255 % n/245 % 

Vitamins  173 60.5 152 59.6 131 53.5 

Folic acid 36 12.6 21 8.2 17 6.9 

Multivitamin 89 31.1 80 31.4 69 28.2 

Vitamin B6 4 1.4 1 0.4 1 0.4 

Vitamin B 3 1 3 1.2 3 1.2 

Vitamin C 3 1 4 1.6 3 1.2 

Vitamin D 36 12.6 42 16.5 37 15.1 

Vitamin E 1 0.3 - 0 - 0 

Vitamin K2 1 0.3 1 0.4 1 0.4 

Minerals 40 14 47 18.4 44 18 

Calcium 2 0.7 2 0.8 1 0.4 

Iron  24 8.4 26 10.2 27 11 

Magnesium 9 3.1 14 5.5 12 4.9 

Zinc 3 1 3 1.2 2 0.8 

Iodine  1 0.3 1 0.4 1 0.4 

Herbs  15 5.2 6 2.4 19 7.8 

Arnica Montana - 0 - 0 1 0.4 

Celery  1 0.3 - 0 - 0 

Chamomile 1 0.3 - 0 - 0 

Chinese medicine 1 0.3 - 0 - 0 

Castor oil - 0 - 0 1 0.4 

Cinnamon - 0 - 0 1 0.4 

Echinacea - 0 1 0.4 - 0 
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CMPs 1st trimester 2nd trimester 3rd trimester 

n/286 % n/255 % n/245 % 

Evening primrose oil - 0 - 0 2 0.8 

Ginger 6 2.1 1 0.4 - 0 

Garlic - 0 1 0.4 - 0 

Garden cross 1 0.3 - 0 - 0 

Nettle leaf 1 0.3 1 0.4 1 0.4 

Peppermint 4 1.4 2 0.8 2 0.8 

Raspberry - 0 - 0 11 4.5 

Aromatherapy 17 5.9 8 3.1 9 3.7 

Boswellia oil* 1 0.3 - 0 - 0 

Camphor oil* 1 0.3 - 0.4 - 0 

Clary sage - 0 - 0 1 0.4 

Coconut oil* 1 0.3 - 0 - 0 

Essential oils (names were 

not declared) 

7 2.4 7 2.7 6 2.4 

Eucalyptus oil* 1 0.3 - 0 - 0 

Matricaria oil* 1 0.3 - 0 - 0 

Lavender* 2 0.7 - 0 1 0.4 

Lemongrass*  1 0.3 1 0.4 1 0.4 

Osmanthus fragrans* 1 0.3 - 0 - 0 

Tanacetum annum* 1 0.3 - 0 - 0 

Nutritional supplement 23 8 24 9.4 22 9 

Bone broth 1 0.3 1 0.4 1 0.4 

Collagen  1 0.3 1 0.4 1 0.4 

DHA supplement 2 0.7 2 0.8 2 0.8 

Fish oil 6 2.1 7 2.7 6 2.4 

Probiotic 13 4.5 13 5.1 12 4.9 

Mineral and vitamin 

combination 

17 5.9 17 6.7 19 7.8 

Folic acid plus iodine 3 1 1 0.4 - 0 

Iron plus vit C 6 2.1 9 3.5 13 5.3 

Iodine plus vitamins 1 0.3 - 0 - 0 

Iron plus folic acid 1 0.3 1 0.4 1 0.4 
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CMPs 1st trimester 2nd trimester 3rd trimester 

n/286 % n/255 % n/245 % 

Iron plus vitamins 1 0.3 1 0.4 1 0.4 

Lysine plus zinc 1 0.3 1 0.4 1 0.4 

Magnesium plus vit B 1 0.3 1 0.4 1 0.4 

Magnesium plus vit C 1 0.3 - 0 - 0 

Vitamin D plus calcium 2 0.7 3 1.2 2 0.8 

Homeopathy 1 0.3 1 0.4 1 0.4 

*CMPs stated to be used topically and in aromatherapy. 

 

2.8.8 Safety classification of the used CMPs 

 

The reported CMPs by participants were classified according to their safety of use during 

pregnancy using the available peer-reviewed literature (Figure 2.9). Most of vitamins, 

minerals and nutritional supplements were found to be safe. Over 42% of used herbs were 

safe (chamomile, echinacea, ginger, garlic, nettle leaf, peppermint) while 28.6% and 14.3% 

of herbs were classified as use with caution (Chinese medicine, castor oil, evening primrose, 

raspberry) and contraindicated (arnica montana, cinnamon), respectively. Most aromatherapy 

oils (clary sage, coconut oil, eucalyptus oil, matricaria oil, lavender, lemongrass) were safe 

except for two oils (boswellia oil and camphor oil) were not safe. The safety of the remaining 

CMPs could not be identified due to the lack of scientific literature pertaining to them. The 

safety of multivitamins and combined CMPs were not assessed due to the vast variation 

between brands and doses. For further details regarding the classification used for CMPs, see 

Table 2.5. 
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Figure 2.9 Classification of CMPs according to the safety of use during pregnancy. 

 

 

Table 2.5 Classification of CMPs according to the safety of use during pregnancy. 
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CMP used Number of 

women 

using the 

CMPs   

% of 

women  

Use during pregnancy  

Cinnamon 1 2.9 Contraindicated (Kennedy et al., 2016) 

Echinacea 1 2.9 Safe (Kennedy et al., 2016) 

Evening primrose 2 5.9 Use with caution (Kennedy et al., 2016) 

Ginger 6 17.6 Safe (Kennedy et al., 2016) 

Garlic 1 2.9 Safe (Kennedy et al., 2016) 

Garden cross 1 2.9 Not enough information found 

Nettle leaf 2 5.9 Safe (Kennedy et al., 2016) 

Peppermint 4 11.8 Safe (Kennedy et al., 2016) 

Raspberry 11 32.4 Use with caution (Kennedy et al., 2016) 

Aromatherapy  

Boswellia oil 1 8.3% Not safe (Basch et al., 2004) 

Camphor oil 1 8.3% Not safe (The National Association for Holistic 

Aromatherapy, 2020) 

Clary sage 1 8.3% Safe (The National Association for Holistic Aromatherapy, 

2020) but may increase oxytocin level (Tadokoro et al., 

2017)  

Coconut oil 1 8.3% Safe (Ahmed et al., 2017) however, it was reported to be 

used with caution by others (Gunasekaran et al., 2017) 

Eucalyptus oil 1 8.3% Safe (The National Association for Holistic Aromatherapy, 

2020) 

Matricaria oil 1 8.3% Safe in moderate amounts (Ahmed et al., 2017) 

Lavender 3 25% Safe (The National Association for Holistic Aromatherapy, 

2020) 

Lemongrass  1 8.3% Safe but may cause dermal irritation (The National 

Association for Holistic Aromatherapy, 2020) 

Osmanthus 

fragrans 

1 8.3% No available information 

Tanacetum 

annum 

1 8.3% Should be avoided (D. Clark, 2015, p. 40)  

Nutritional supplement 

Bone broth 1 3.3% No scientific evidence. 

Collagen  2 6.7% Safe (Baginski et al., 2016) 

DHA supplement 

/ fish oil 

10 30% Safe (Brown & Wright, 2020) 

Probiotic 17 56.7% Safe (Elias et al., 2011) 

 

 

2.8.9 Discontinuation of CMP use 

 

About 18% of the women (mainly CMP users) discontinued the use of CMPs once they 

became pregnant (Table 2.6). The main reported reason for stopping these CMPs was having 

concerns about the safety of CMPs during pregnancy (73.4%). Other reported reasons 

included: medical advice by their health care provider to stop CMP administration (14.1%), 

lack of need for taking these CMP during pregnancy (4.7%), unpleasant side-effects (3.1%,) 

while 4.7% did not report a reason. The most commonly discontinued CMPs for safety 

reasons were essential oils and magnesium.   
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Some CMPs were discontinued due to a combination of reasons. Some herbs were stopped 

due to safety, medical advice and lack of need. Minerals (e.g., magnesium) and multivitamins 

were stopped due to all reasons reported above including unpleasant side effects. 

 

 

Table 2.6 Reasons and types of discontinued CMPs. 

Reason CMP type The reported 

number of 

times CMP 

stopped (each) 

Total (%) 

CMP stopped 

because of safety 

concern  

Essential oils 8 47(73.4) 

Magnesium 4 

Multivitamin, olive leaf extract and 

glucosamine  

2 

Cinnamon, collagen, echinacea, 

neurocalm, zinc, activated charcoal, 

andrographis (green chiretta), caffeine, 

calcium, celery root, curcumin, fish 

oil, fenugreek, garlic supplement, 

garcinia, hibiscus, herbal memory 

preparation, horseradish, hair nail skin 

vitamins, milk thistle, primrose oil, 

raspberry leaf tea, spearmint tea, st 

john’s wart, stress relief mix, super 

mushroom complex, super greens 

powder, turmeric and vitamin B 

1 

CMP stopped 

because of medical 

advice 

Collagen, echinacea, neurocalm, zinc, 

calcium, celery root, fish oil, iron and 

vitamin C 

1 9(14.1) 

CMP stopped as 

there is no need to 

take them 

Magnesium, multivitamin and 

fenugreek  

1 3(4.7) 

CMP stopped 

because of 

unpleasant side-

effects 

Magnesium and pregnancy 

multivitamins 

1 2(3.1) 

CMP stopped 

without any 

reported reason 

Cinnamon  2 3(4.7) 

Sage  1 

Total 64 

 

2.8.10 CMPs use in preparation for delivery 

 

With respect to CMPs used as preparation for standard vaginal delivery, an intention to take 

CMPs just before the due date was shown by more than 40% of participants (Table 2.7). 



154 
 

Also, about 25% used CMPs in previous pregnancies to prepare for their delivery. The main 

CMPs used were raspberry leaf and primrose oil. (CMPs concluded   from Table 2.4).  

An interesting finding is the presence of a statistically significant relationship between use of 

CMPs and participants’ previous use of CMPs (Chi=10.025, df=2, P=.007) and intention to 

take them as preparation for normal vaginal delivery (Chi=27.504, df=1, P<.001). 

 

Table 2.7 CMP intake to prepare for delivery. 

Variable Group N (%), N=265 P-value 

Intending to take any CMP just 

before the due date as preparation for 

normal delivery 

 

Yes 

No 

Not reported 

 

111(41.8) 

152(57.4) 

2(0.8) 

<001* 

Previous use of CMP as preparation 

for normal delivery 

 

 

Yes 

No 

N/A first delivery 

Not reported 

 

68(25.7) 

92(34.7) 

103(38.8) 

2(0.8) 

.007* 

*The Chi-square statistically is significant at the .05 level. 

 

 

2.8.11 Conventional medicines use by participants: 

 

The use of conventional medicines to manage health problems or diseases was disclosed by 

137 women (51.7%). From which, 105 women (76.6%) were found to be concurrent users of 

CMPs and conventional medicines (Figure 2.10). Both CMP users and non-users used these 

medications to manage similar conditions that were related to or unrelated to pregnancy. The 

most commonly managed health conditions with concurrent use of CMPs and conventional 

medicines were correlated to gastrointestinal problems, psychological conditions and chronic 

respiratory diseases as can be seen in Figure 2.11.  
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Figure 2.10 The incidence of concurrent use of conventional medicines with CMPs by 

participants.   

 

Figure 2.11 Health conditions treated by conventional and CMPs by participants. 
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2.8.12 The role of health care professionals in CMP use by pregnant women 

 

2.8.12.1 Being asked about CMP use 

 

A high percentage of participants (66%) were asked about CMP use during pregnancy by 

their health care provider. Being asked about CMP use during pregnancy by the health care 

provider was found to have a significant and positive association with the intake of CMPs 

during pregnancy (Chi=52.569, df=1, P<.001).  

 

2.8.12.2 Sources of CMPs recommendation 

 

When asked who recommended their CMPs, the majority of women (78%) reported that they 

were recommended by a health care professional. Conventional maternity health care 

professionals accounted for most of the recommendations concerning CMPs. General 

practitioners (GP) were the main source of these recommendations in 30.9% of the cases.  

Midwives and obstetricians were the second and third most commonly recommending 

practitioners, respectively. Pharmacists were only reported recommending CMPs by 3.6% of 

the women. CAM practitioners’ recommendation of CMPs only accounted for 10.7%, 

however, about 22% of participants self-prescribed their CMPs or received advice from a 

friend or relative (Figure 2.12). 

 

2.8.13 Information sources of CMP users 

 

The source of information for our participants about CMPs was mainly from conventional 

maternity care practitioners (54%). General practitioners (19.4%) and midwives (14.6%) 

were used more than other conventional practitioners. When other sources of information 

were assessed it was obvious that the internet and media (22.7%) were the main sources 

followed by family and friends (12.3%). CAM practitioners as a source of information were 

found to be the least used (10.3%). Among all types of information sources, the most 

commonly used sources were general practitioners (19.4%), internet (16.9%) and midwives 

(14.6%) (Figure 2.13). 
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Figure 2.12  Sources of CMP recommendation.  
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Figure 2.13 Sources of CMP information. 
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2.8.14 Place of obtaining or buying CMPs 

 

The main site for obtaining/ buying CMPs was community pharmacies (76.3%) followed by 

supermarkets (20.5%) and health food shops (17.9%) (Figure 2.14). Obtaining a CMP from 

community pharmacy was found to be statistically significant with the use of CMPs during 

pregnancy (Chi=124.060, df=1, P<.001).  

 

 

Figure 2.14 Places of obtaining or buying CMPs by participants. 

 

2.8.15 Do participants perceive themselves to be aware of the safety of CMPs?  

 

Participants were asked two questions about their knowledge of CMPs and whether they can 

use CMPs safely during pregnancy or not. The first question was “I am well informed about 

CM” and covered self-evaluation about their CMPs information. The second question was “I 

know how to use CM safely during pregnancy” and concerned with the ability to use CMPs 

safely during pregnancy. Both questions used five-Likert scale ranging from one (strongly 

disagreeing) to five (strongly agreeing).  

Participants were asked about their knowledge about CMPs in general. About 57% of them 

considered themselves well informed (agree and strongly agree) about CMPs while 23.4% 

were not (disagree and strongly disagree) and the remaining 19.6% were neutral (neither 

agreed nor disagreed) about their knowledge. When asked about the safe use of CMPs during 

pregnancy, a high percentage of them (63.4%) believed they can use CMPs safely, while 

145 (76.3%)

39 (20.5%) 34 (17.9%)

16 (8.4%)
7 (3.7%)

18 (9.5%)

0

20

40

60

80

100

120

140

160

Pharmacy Supermarket Health food

shop

Online Friend or

relative

Others eg

chiropractor

Place of obtaining CMPs



160 
 

19.2% of the women did not have this belief. The remaining 17.4% did not know whether 

they can use CMPs safely or not (Figure 2.15). 

 

Figure 2.15 The awareness of pregnant women of the safety of CMP. 
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2.8.15.1 Are CMP users aware of the safety of CMPs?  

 

Regarding knowledge about CMs, most CM-users (63.9%) thought they were well informed 

while 15% were not. About one-fifth (19.6%) neither agreed nor disagreed. When asked if 

they know how to use CMs safely during pregnancy, the majority (70%) of the women in this 

group thought they did while 15.7% were neutral. Ten percent of the CMs users did not think 

they can use CMs safely (Figure 2.16). 

2.8.15.2 Are non-CMP users aware of the safety of CMPs? 

 

A different trend was observed with non-CMP users. Almost half of this group (46%) thought 

they were not well informed about CMP, while a lower proportion (39%) thought they were 

knowledgeable and the remainder (14.9%) were neutral. When it came to the use of CMPs 

safely, it has been established that 42% of non-users thought they did not know how to use 

CMPs safely while 36.5% self-rated as knowing how to use CMPs safely. The remaining 

21.6% neither agreed nor disagreed (Figure 2.16). 

Table 2.8 shows the association between the participants’ beliefs about CMPs (first and 

second questions) and socio-demographic variables in addition to other variables related to 

their use as pregnant women using Kruskal-Wallis H and Mann-Whitney U tests. A 

significant association was found with regard to employment, income, the number of 

children, place of mothers’ birth, CMP use during pregnancy, place of CMP purchase and if 

women were asked about CMP use by their health care practitioner. All these significant 

factors were included in a regression model for further analysis as shown in the following 

section. 

Table 2.8 Sociodemographic and pregnancy-related characteristics of survey respondents. 

Variable  Group First question:  

I am well informed 

about CM  

P-

value 

Second question: I know 

how to use CM safely 

during pregnancy  

P-

value 

Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 

 Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 
 

Age 

(2groups) 

18-29 

years 

34 

(29.3) 

21 

(18.1) 

61 

(52.6) 

.100 29 

(25) 

17 

(14.7) 

70 

(60.3) 

.185 

30-44 

years 

28 

(18.8) 

31 

(20.8) 

90 

(60.4) 

22 

(14.8) 

29 

(19.5) 

98 

(65.7) 
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Variable  Group First question:  

I am well informed 

about CM  

P-

value 

Second question: I know 

how to use CM safely 

during pregnancy  

P-

value 

Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 

 Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 
 

Education 

(2 groups) 

Year 12 

or less 

7 

(23.3) 

8 

(26.7) 

15 

(50) 

.548 6 (20) 5 

(16.7) 

19 

(63.3) 

.969 

TAFE or 

higher 

55 

(23.4) 

44 

(18.7) 

136 

(57.9) 

45 

(19.1) 

41 

(17.4) 

149 

(63.5) 

Employed 

(4 groups) 

No 17 

(17.3) 

17 

(17.3) 

64 

(65.4) 

.046* 9 (9.2) 17 

(17.3) 

72 

(73.4) 

.020* 

Yes, part-

time 

12 

(21.8) 

9 

(16.4) 

34 

(61.8) 

14 

(25.5) 

6 

(10.9) 

35 

(63.6) 

Yes, full-

time 

25 

(28.4) 

20 

(22.8) 

43 

(48.8) 

22 

(25) 

17 

(19.3) 

49 

(55.7) 

Yes, 

casual or 

other 

8 

(33.3) 

6 (25) 10 

(41.7) 

6 (25) 6 (25) 12 

(50) 

Income (4 

groups) 

Less than 

$31,199 

3 (8.1) 8 

(21.6) 

26 

(70.3) 

.085 1 (2.7) 5 

(13.5) 

31 

(83.8) 

.009* 

 

 

 

 

 

 

 

 

$31,200-

$64,999 

12 

(26.7) 

5 

(11.1) 

28 

(62.2) 

13 

(28.9) 

8 

(17.8) 

24 

(53.3) 

$65,000-

$103,999 

21 

(28.4) 

18 

(24.3) 

35 

(47.3) 

17 

(23) 

15 

(20.3) 

42 

(56.7) 

More than 

$104,000 

26 

(24.5) 

21 

(19.8) 

59 

(55.7) 

20 

(18.9) 

18 

(17) 

68 

(64.1) 

Postcodes NSW 19 

(21.6) 

18 

(20.5) 

51 

(57.9) 

.596 13 

(14.8) 

19 

(21.6) 

56 

(63.6) 

.883 

VIC 11 

(25.6) 

10 

(23.3) 

22 

(51.1) 

9 

(20.9) 

6 (14) 28 

(65.1) 

QLD 23 

(28.8) 

14 

(17.5) 

43 

(53.7) 

21 

(26.3) 

10 

(12.5) 

49 

(61.2) 

SA 3 

(16.7) 

3 

(16.7) 

12 

(66.6) 

2 

(11.1) 

4 

(22.2) 

12 

(66.7) 

WA 1 (5.6) 4 

(22.2) 

13 

(72.2) 

4 

(22.2) 

2 

(11.1) 

12 

(66.7) 

 

TAS 3 (30) 1 (10) 6 (60) 2 (20) 3 (30) 5 (50) 

NT 2 (25) 2 (25) 4 (50) 0 2 (25) 6 (75) 

Number of 

children (2 

groups) 

Zero 

children 

27 

(31.8) 

15 

(17.6) 

43 

(50.6) 

.065 24 

(28.2) 

13 

(15.3) 

48 

(56.5) 

.045* 

More than 

1 child 

35 

(19.4) 

37 

(20.6) 

108 

(52.4) 

27 

(15) 

33 

(18.3) 

120 

(66.7) 

Born in 

Australia 

Yes 51 

(27) 

39 

(20.6) 

99 

(52.4) 

.009* 45 

(23.8) 

34 

(18) 

110 

(58.2) 

.003* 

No 11 

(14.7) 

12 

(16) 

52 

(69.3) 

6 (8) 12 

(16) 

57 

(76) 

1st_trime

ster 

9 (31) 5 

(17.2) 

15 

(51.8) 

.282 7 

(24.1) 

5 

(17.2) 

17 

(58.7) 

.915 
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Variable  Group First question:  

I am well informed 

about CM  

P-

value 

Second question: I know 

how to use CM safely 

during pregnancy  

P-

value 

Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 

 Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 
 

Trimester 

of 

pregnancy 

2nd_trim

ester 

21 

(33.9) 

11 

(17.7) 

30 

(51.6) 

18 

(29) 

6 (9.7) 38 

(61.3) 

3rd_trime

ster 

20 

(21.3) 

19 

(20.2) 

55 

(58.5) 

15 

(16) 

24 

(25.5) 

55 

(58.5) 

CM use 

during 

pregnancy 

No 34 

(45.9) 

11 

(14.9) 

29 

(39.2) 

<.001* 31 

(41.9) 

16 

(21.6) 

27 

(36.5) 

<.001* 

Yes 28 

(14.7) 

41 

(21.5) 

122 

(63.8) 

20 

(10.5) 

30 

(15.7) 

141 

(73.8) 

Place of 

obtaining 

CMs  

Pharmacy 22 

(15.2) 

29 

(20) 

94 

(64.8) 

.001* 12 

(8.3) 

25 

(17.2) 

108 

(74.5) 

<.001* 

Other 40 

(33.3) 

23 

(19.2) 

57 

(47.5) 

39 

(32.5) 

21 

(17.5) 

60 

(50) 

Have been 

asked by 

health care 

profession

als about 

CM use 

No 4 (19) 2 (9.5) 15 

(71.5) 

<.001* 4 (19) 1 (4.8) 16 

(76.2) 

<.001* 

Yes 58 

(23.8) 

50 

(20.5) 

136(55

.7) 

47 

(19.3) 

45 

(18.4) 

152 

(62.3) 

Have 

medical 

conditions 

or diseases 

before 

becoming 

pregnant 

No 34 

(22) 

31(20) 90(58) .585 30 

(19.4) 

24 

(15.5) 

101 

(65.1) 

.589 

Yes 28 

(25.5) 

21 

(19.1) 

61 

(55.4) 

21(19.

1) 

22(20) 67(60.

9) 

Have any 

medical 

conditions 

related to 

pregnancy 

No 4 (19) 2 (9.5) 15 

(71.5) 

.231 4 (19) 1 (4.8) 16 

(76.2) 

.316 

Yes 58 

(23.8) 

50 

(20.5) 

136 

(55.7) 

47 

(19.3) 

45 

(18.4) 

152 

(62.3) 

 
 

2.8.15.3 Characteristics of self-rated women as aware of the safety of CMPs 

 

The results of the ordinal regression model predicting the likelihood of being informed about 

CMPs and the ability to use CMPs safely during pregnancy is shown in Table 2.9. The first 

model assessed the likelihood of sociodemographic and pregnancy-related characteristics 

being associated with being well informed about CMPs. This model was statistically 

significant, (Chi= 46.175, df= 8, p<0.001), and explains 18.9% of the variance. The second 

model “I know how to use CM safely during pregnancy” assessed the likelihood of 

sociodemographic and pregnancy-related characteristics being associated with the ability to 
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use CMPs safely. The model was statistically significant, (Chi= 67.949, df= 9, p<0.001), and 

explains 20% of the variance. 

 

Women who used CMPs were 3.7 times more likely to think they were well informed about 

CMPs compared to non-CMP users (OR 3.7; P= .001) and 5.6 times more likely to think that 

they were able to use CMP safely during pregnancy (OR 5.6; P<001). There was a significant 

effect of being asked by a health care professional about CMPs and being well informed 

about CMPs. Participants who were asked about CMPs were 2.1 times more likely to think 

they were well informed about CMPs than those were not asked (OR 2.1; P=.012) and 2.7 

times more likely to think that they were able to use CMP safely during pregnancy (OR 2.7; 

P=.002). 

 

There was no significant effect (p>0.05) of the number of children, qualifications, income, 

place of mothers’ birth and place of obtaining or buying CMPs on the women’s likelihood of 

being informed about CMPs and their ability to use CMPs safely during pregnancy. 

However, some trends have been observed such as income; those who had household income 

lower than $65,000 were 1.8 times more likely to think they were well informed about CMPs 

compared to those who had a higher income. Women buying CMPs from shops were 1.3 

times more likely to think they were well informed about CMPs compared to those buying 

them from pharmacies. Also, women born overseas were 1.3 times more likely to think they 

were well informed about CMPs than those born in Australia (Table 2.9).     

 

 

Table 2.9 Ordinal regression characteristics of participants who think they are well informed 

and know how to use CMP safely during pregnancy. 

 

 

Characteristics I am well informed about 

CM 

 I know how to use CM safely 

during pregnancy 

Odds 

ratio 

95%CI P-value Odds 

ratio 

95%CI P-value 

Any use of CMP 

products 

  .001   .000 

CMP user 3.7 1.689-8.150 .001 5.6 2.435-

13.027 

.000 

Non-CMP user REF  _ REF  _ 
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Characteristics I am well informed about 

CM 

 I know how to use CM safely 

during pregnancy 

Odds 

ratio 

95%CI P-value Odds 

ratio 

95%CI P-value 

Number of children   .069   .038 

Zero children 0.644 .362-1.147 .135 0.615 0.332-1.140 .122 

One or more children REF  _ REF  _ 

Highest level of 

qualification 

  .691   .631 

Year 12 or less 0.854 .392-1.863 .693 1.241 0.523-2.95 .624 

TAFE degree or more REF  _ REF  _ 

Household income   .040   .257 

Less than $65,000 1.802 0.929-3.5 .082 1.324 0.645-2.724 .444 

More than $65,000 REF  _ REF  _ 

Place of birth for 

mothers 

  .403   .137 

Overseas 1.307 0.692-2.467 .409 1.692 0.829-3.46 .149 

Australia REF  _ REF  _ 

Place of obtaining or 

buying CMP  

  .437   .610 

Not from community 

pharmacy 

1.335 0.649-2.748 .433 1.242 0.567-2.724 .587 

From community 

pharmacy 

REF  _ REF  _ 

Has been asked about 

CMP use by a health 

care professional 

  .009   .001 

Yes 2.1 1.178-3.853 .012 2.7 1.47-5.135 .002 

No REF  _ REF  _ 

Employment status   .381   .058 

Part-time, casual work 0.729 0.378-1.48 .354 0.481 0.233-0.994 .048 

Full-time 0.729 0.355-1.50 .391 0.516 0.234-1.137 .100 

Unemployed REF  _ REF  _ 

 

 

2.8.16  The Awareness of Safety Scale of Australian Pregnant Women (ASS-APW)  

 

The exploratory factor analysis process was used to develop the Awareness of Safety Scale of 

Australian Pregnant Women (ASS-APW) and identify the factors upon which this scale is 

based. As mentioned in section 2.7, the best practice procedure suggested by Carpenter 

(2018) for the development of scales was followed. The next sections will explain the results 

of the face, content and construct validity that was conducted by the research group. It will 
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also present the results of the EFA that identified factors which were used to build ASS-

APW. 

 

2.8.16.1 Construction of the questionnaire and face validity 

 

Initially, a literature review on all potential domains addressing pregnant women’s awareness 

of the safety of CMPs was performed to provide a basis for selecting items to be included in 

this questionnaire. Then, a questionnaire was constructed by the main researcher and revised 

by our experienced research group (Section 2.6.2). The group emphasized simplicity of 

wordings and clarity of the questionnaire and used direct, clear and concise questions so as to 

be understandable by the participants and, therefore, easily completed. For face validity, the 

final draft was reviewed multiple times by the same group and was ready for the pre-test and 

pilot study.  

A readability test using the Flesch Reading Ease test was performed showing a score of 60.2. 

This score classifies the questionnaire to be of a standard level and understandable by an 

eighth to a ninth-grade graduate level (Calderón et al., 2006). 

 

2.8.16.2 Pre-test and pilot study and content validity 

 

A group of twelve pregnant women (or were pregnant in the past 12 months) were recruited 

to participate in the pre-test. The women were randomly selected from residents in Brisbane, 

Australia. The survey was completed individually by the participants in the presence of the 

main researcher to ensure that all comments were documented. Afterwards, the main 

researcher discussed with each participant their understanding of the questions to make sure 

that the questionnaire will achieve the goals of the study. The content and terminology of the 

questionnaire were clear for the participants without providing any previous explanation 

about the research. The only comment of the participants was about including the meaning of 

CMPs in each part of the survey to remind them of it until the end. Only two women 

complained about the length of the questionnaire while others found it convenient and could 

be completed in 10-15 minutes.  
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As all the participants in the pre-test agreed that the questionnaire’s wording and instructions 

were clear and can be easily understood, the definition of CMPs was added in each part of the 

survey and thus it was ready to be used and recruitment of participants was initiated. 

 

The pilot study was conducted on the first fifty participants. An initial EFA was performed to 

check how items of the questionnaire fell around expected factors according to the conceptual 

model. The clustering of the items in the initial analysis indicated that results complied with 

anticipated factors (mentioned in section 2.5).   

 

2.8.16.3 Final validity and reliability test   

 

The recruitment of participants was completed and 265 women from all over Australia filled 

the survey. (See table 2.2 in sociodemographic section). Data of the survey was imported into 

statistics software package SPSS for Windows, release 25, which was used for all statistical 

analyses. The third section of the questionnaire was concerned with the participants’ 

awareness, beliefs and attitudes about CMP safety during pregnancy. Therefore, only this 

section was included in the validity and reliability of assessments after data collection as 

previously explained in section 2.7.  

 

Factor analysis of 25 Likert scale questions of pregnant women survey was performed. 

Exploratory factor analysis (EFA) was performed using principal axis factoring (PAF) to 

assess the validity of the questionnaire and to and to identify items underlying each subscale 

(factor). Varimax rotation with 1 as the Eigenvalue was used. The suitability of the data was 

checked using Bartlett’s Test of Sphericity (BTS) (Chi-square=2445.139; Df=300, p<0.001) 

and the Kaiser-Meyer-Olkin measure (KMO) of sampling adequacy (.806) for all items. 

Carpenter (2018) recommended that Bartlett’s chi-square should be significant at P<0.05 and 

KMO value >0.60. See figure 2.17 below. 
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Figure 2.17 Scree plot of factors. 

 

The EFA of the full 25 items and the scree plot indicated a 6-factor solution explaining 48% 

of the variance, as shown in Table 2.10. The initial scales were constructed from the factor 

loadings of each item onto these six factors. The items that load on more than one factor were 

interpreted within the factor with the highest loading.  

 

All items in the third section were also tested for reliability. The results of the survey showed 

good internal consistency with Cronbach’s alpha range from 0.653 to 0.867 for the 6 

subscales after checking the potential deletion of questions with low correlation with others 

in the same subscale. Cronbach’s alpha values for the resulting factors suggest that the items 

have very good internal consistency.  

 

2.8.16.4 Selection of the items to be retained in the produced factors  

 

To select the most appropriate items, some rules have been suggested by statistical scholars. 

Factors that have items with loadings below 0.32 or include items that have significant cross-
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loading (more than 0.30) between two factors or more should be deleted. Also, factors that 

have fewer than three items should be deleted (Carpenter, 2018; Costello & Osborne, 2005). 

Therefore, none of our items needs deletion except for the last factor that consists of two 

items. This factor may need further addition of items or need to be reworded in future studies 

(Table 2.11).  

 

Table 2.10 Exploratory factor analysis output and variance. 

Total Variance Explained 

Factor 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% 

1 5.565 22.262 22.262 5.142 20.568 20.568 2.911 11.646 11.646 

2 2.880 11.521 33.783 2.334 9.338 29.906 2.649 10.597 22.242 

3 2.276 9.105 42.888 1.758 7.030 36.936 1.810 7.241 29.484 

4 1.728 6.911 49.799 1.208 4.833 41.769 1.697 6.786 36.270 

5 1.407 5.629 55.428 .895 3.579 45.348 1.674 6.697 42.967 

6 1.288 5.151 60.578 .749 2.998 48.345 1.345 5.378 48.345 

7 .931 3.723 64.301       

8 .876 3.503 67.804       

9 .769 3.075 70.879       

10 .726 2.906 73.785       

11 .696 2.786 76.570       

12 .652 2.609 79.179       

13 .627 2.507 81.687       

14 .577 2.306 83.993       

15 .533 2.134 86.127       

16 .507 2.027 88.154       

17 .456 1.825 89.979       

18 .428 1.712 91.691       

19 .402 1.609 93.301       

20 .369 1.476 94.777       

21 .340 1.358 96.135       

22 .329 1.316 97.451       

23 .275 1.099 98.550       

24 .248 .990 99.541       

25 .115 .459 100.000       

Extraction Method: Principal Axis Factoring. 

 

 



170 
 

Table 2.11 Rotated factor matrix for the items with their loadings. 

Rotated Factor Matrix a 

Items 

Factor loading 

1 2 3 4 5 6 

CM available in Australia are safe to use. .751      

CM sold in Australia are effective. .692 .342     

Australian manufactured CM are safe to use. .664      

CM are of high quality. .586 .339     

CM sold or manufactured in Australia are pure and 

uncontaminated. 

.536      

It is safe to consume both CM and prescription 

medicines at the same time during pregnancy. 

.463      

CM are more effective than prescription medicines.  .767     

CM are safer than prescription medicines during 

pregnancy. 

.338 .706     

I take CM instead of prescription medicines.  .691     

CM are safer than over the counter medicines during 

pregnancy. 

.357 .667     

It is important to seek advice from a health practitioner 

about the safety of CM while pregnant. 

 -.306 .598    

It is necessary to inform the doctor of any CM being 

taken during pregnancy. 

  .589    

I read the label/s of CM before buying.   .582    

I ask health care professionals about CM before using.   .545    

Written information about the use of CM should be more 

readily available in maternity clinics. 

  .350  -.343  

Before buying CM, I search online about use, warnings 

or interactions with other medications. 

  .343    

I know where the CM that I use is/are manufactured.    .682   

I am aware of the role of the Therapeutic Goods 

Administration (TGA) in regulating CM. 

   .664   

I am aware of the Australian registration system which 

uses abbreviations such as AUST L and AUST R on the 

labels of CM. 

   .618   

My CM is manufactured in a country that has strict 

medication regulations. 

.397   .475   

All brands of a specific CM contain the same amount of 

active ingredients. 

    .728  

All brands of a specific CM are equally effective.     .714  

The Therapeutic Goods Administration regulates CMs 

that are available online from international websites. 

    .424  

CM that are only available online are of inferior quality.      .725 

CM available in pharmacies are of higher quality than 

those available from other sources. 

     .647 

Extraction Method: Principal Axis Factoring.  

Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 7 iterations. 
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The factors were named according to their nature. Factor analysis identified strongly associated 

items and categorised them into the following factors:  

First factor: Perceptions and knowledge by pregnant women of risk/safety, efficacy and 

quality of CMPs. 

The first subscale contained items about the (beliefs) awareness of pregnant women of safety, 

efficacy and quality of CMP sold or manufactured in Australia. It also included the safety of 

concurrent use of CMP and prescription medicines. This factor consisted of six items which 

showed good internal consistency with Cronbach’s alpha (α = 0.801). The correlations 

between items were positive and significant (Table 2.12) and the total percentage of variance 

explained by this factor is 11.646%. 

Table 2.12 Correlation matrix of items constituted the first factor. 

Items**  1 2 3 4 5 6 

CMs available in Australia are safe to use. 1.0      

CMs sold in Australia are effective. .636 1.0     

Australian manufactured CMs are safe to use. .516 .467 1.0    

CMs are of high quality. .545 .541 .346 1.0   

CMs sold or manufactured in Australia are pure and 

uncontaminated. 

.402 .399 .366 .303 1.0  

It is safe to consume both CMs and prescription medicines at 

the same time during pregnancy. 

.354 .324 .320 .230 .219 1.0 

**All correlations are significant at the 0.01 level.       

 

Second factor: Comparative beliefs of CMPs in comparison to conventional medicines. 

A total of four items contained in this factor and represented attitudes and beliefs about the 

safety and efficacy of CMPs in comparison to conventional medicine. The internal 

consistency of this factor was very good (α = 0.867) and explained 10.597% of the total 

percentage of variance. All the items in this factor were positively correlated and all the 

correlations were significant (Table 2.13). 

Table 2.13 Correlation matrix of items constituted the second factor. 

Items**   1 2 3 4 

CMs are more effective than prescription medicines. 1.0    

CMs are safer than prescription medicines during pregnancy. .570 1.0   

I take CMs instead of prescription medicines. .676 .514 1.0  

CMs are safer than over the counter medicines during pregnancy. .553 .834 .487 1.0 

**All correlations are significant at the 0.01 level.     
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Third factor: Seeking Knowledge about CMPs. 

The third factor contained six items that represented the strategy of the participants to enrich 

their knowledge about CMPs. This factor had a relatively low internal consistency but still 

acceptable (α = 0.653) and explained 7.241% of the total percentage of variance. The 

correlations between the items were positive and significant (Table 2.14). 

Table 2.14 Correlation matrix of items constituted the third factor. 

Items  1 2 3 4 5 6 

It is important to seek advice from a health 

practitioner about the safety of CMs while pregnant. 

1.0      

It is necessary to inform the doctor of any CM being 

taken during pregnancy. 

.468*

* 

1.0     

I read the label/s of CM before buying. .266*

* 

.369*

* 

1.0    

I ask healthcare professionals about CM before using. .501*

* 

.420*

* 

.262*

* 

1.0   

Written information about the use of CM should be m

ore readily available in maternity clinics. 

.243*

* 

.241*

* 

.384*

* 

.164*

* 

1.0  

Before buying CM, I search online about use, warnin

gs or interactions with other medications. 

.167*

* 

.113 .440*

* 

.149* .204*

* 

1.

0 

**Correlations are significant at 0.01 

*Correlations are significant at 0.05 

      

 

Fourth factor: Pregnant women’s perceptions of regulation and safety of CMPs.  

Factor analysis indicated this factor contained four items, which dealt with the pregnant 

women’s perceptions of CMPs regulations. These items related specifically to their 

knowledge and perceptions about the regulation of CMPs in Australia. The internal 

consistency was good (α = 0.707) and explained 6.786% of the total percentage of variance. 

All correlations between the items were significant and positive (Table 2.15).  

Table 2.15 Correlation matrix of items constituted the fourth factor. 

Items ** 1 2 3 4 

I know where the CMs that I use is/are manufactured. 1.0    

I am aware of the role of the Therapeutic Goods Administration 

(TGA) in regulating CMs. 

.416 1.0   

I am aware of the Australian registration system which uses 

abbreviations such as AUST L and AUST R on the labels of CMs. 

.435 .447 1.0  
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My CMs is manufactured in a country that has strict medication 

regulations. 

.410 .307 .248 1.0 

**All correlations are significant at the 0.01 level.     

 

Fifth factor: Knowledge and beliefs of pregnant women about CM brands differences. 

The fifth factor in the factor analysis indicated three items about the knowledge and beliefs of 

pregnant women about CM brands. This factor represents participants’ understanding of the 

differences between CM brands. The indicator of the internal consistency of the items was 

good (α = 0.714). All items in the fifth factor are significant and correlated (Table 2.16) and 

6.697% of the total percentage of variance was explained by them. 

Table 2.16 Correlation matrix of the fifth factor. 

Items ** 1 2 3 

All brands of a specific CM contain the same amount of active ingredients. 1.0   

All brands of a specific CM are equally effective. .677 1.0  

The Therapeutic Goods Administration regulates CMs that are 

available online from international websites. 

.379 .357 1.0 

**All correlations are significant at the 0.01 level.    

 

Sixth factor: CMP source.  

The last factor included items that compare the quality of CMP that can be bought from 

online shops or community pharmacies. Two items remained in this factor with acceptable 

internal consistency (α = 0.665) and it explained 5.378% of the total percentage of variance. 

The correlation between these two items was positive and significant. However, we may need 

to reword the available questions or include more questions about this part of the scale to 

have higher validity (Table 2.17). 

Table 2.17 Correlation matrix of the sixth factor. 

Items** 1 2 

CMs that are only available online are of inferior quality. 1.0  

CMs available in pharmacies are of higher quality than those 

available from other sources. 

.494 1.0 

**All correlations are significant at the 0.01 level.   
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2.8.16.5 Participants’ responses across the six factors 

 

Table 2.18 shows the responses of women across all the six factors extracted by EFA. 

Table 2.18 Women responses across all factors. 
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F1  
Q1 CM available in Australia are safe to use. 

1.50

% 

4.90

% 

46.90

% 

39.20

% 

7.50

% 

3 

Q2 CM sold in Australia are effective. 
1.90

% 

1.90

% 

56.50

% 

35.50

% 

4.20

% 

3 

Q3 Australian manufactured CM are safe to use. 
0.80

% 

4.50

% 

56.60

% 

36.20

% 

1.90

% 

3 

Q4 CM are of high quality. 
2.30

% 

5.30

% 

50.80

% 

37.40

% 

4.20

% 

3 

Q5 
CM sold or manufactured in Australia are pur

e and uncontaminated. 
1.90

% 

13.30

% 

62.60

% 

19.60

% 

2.60

% 

3 

Q6 

It is safe to consume both CM and                  

prescription medicines at 

the same time during pregnancy. 

7.20

% 

16.30

% 
46% 

27.90

% 

2.60

% 

3 

F2 
Q7 

CM are more effective than prescription       

medicines. 
12.80

% 

29.50

% 

47.90

% 

8.70

% 

1.10

% 

3 

Q8 
CM are safer than prescription medicines       

during pregnancy. 
13.20

% 

24.60

% 
43% 

16.60

% 

2.60

% 

3 

Q9 I take CM instead of prescription medicines. 
21.90

% 

33.20

% 

25.70

% 

14.30

% 

4.90

% 

2 

Q10 
CM are safer than over the counter medicines 

during pregnancy. 
11.30

% 

24.90

% 

45.70

% 

14.70

% 

3.40

% 

3 

F3 

Q11 

It is important to seek advice from a health    

practitioner about 

the safety of CM while pregnant. 

0.40

% 

1.20

% 

6.40

% 

37.70

% 

54.30

% 

5 

Q12 
It is necessary to inform the doctor of any CM 

being taken during pregnancy. 
0% 

0.80

% 

5.70

% 

37.70

% 

55.80

% 

5 

Q13 I read the label/s of CM before buying. 
0.80

% 

1.90

% 

9.10

% 

54.20

% 
34% 

4 

Q14 
I ask healthcare professionals about CM        

before using. 
1.10

% 

9.80

% 
14% 

44.50

% 

30.60

% 

4 

Q15 

Written information about the use of CM       

should be more readily 

available in maternity clinics. 

0.80

% 

2.60

% 

8.30

% 

52.80

% 

35.50

% 

4 

Q16 

Before buying CM, I search online about use, 

warnings or 

interactions with other medications. 

1.90

% 

10.20

% 

13.20

% 

45.60

% 

29.10

% 

4 

F4 
Q17 

I know where the CM that I use is/are           

manufactured. 
8.30

% 
28% 

29.80

% 

27.50

% 

6.40

% 

3 

Q18 

I am aware of the role of the Therapeutic      

Goods Administration 

(TGA) in regulating CM. 

12.50

% 
26% 

21.50

% 

28.70

% 

11.30

% 

3 
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Q19 

I am aware of the Australian registration 

system which uses abbreviations such as 

AUST L and AUST R on the labels of CM.  

21.20

% 

42.60

% 

19.60

% 

11.70

% 

4.90

% 

2 

Q20 
My CM is manufactured in a country that has 

strict medication regulations. 
1.10

% 

4.20

% 

60.40

% 

28.30

% 
6% 

3 

F5 
Q21 

All brands of a specific CM contain the same 

amount of active ingredients. 
30.60

% 

38.10

% 

22.60

% 

8.30

% 

0.40

% 

2 

Q22 
All brands of a specific CM are equally effect

ive. 
18.40

% 

36.20

% 
34% 

10.60

% 

0.80

% 

2 

Q23 

The Therapeutic Goods Administration          

regulates CM that are 

available online from international websites. 

8.30

% 

15.80

% 

62.30

% 

12.10

% 

1.50

% 

3 

F6 
Q24 

CM that are only available online are of          

inferior quality. 
4.50

% 

28.70

% 

58.10

% 

7.90

% 

0.80

% 

3 

Q25 

CM available in pharmacies are of higher      

quality than those 

available from other sources. 

3.80

% 

25.70

% 

47.90

% 

18.80

% 

3.80

% 

3 

 

 

 

 

 

2.8.16.6 Correlation of factors with self-rated awareness of safety 

 

The correlation between the two questions (I know how to use CMP safely during pregnancy 

and I am well informed about CM) and the six factors was checked using Pearson 

Correlation. All factors except for factors 5 (beliefs about CM brands differences) and factor 

6 (CM sources) had shown a significant correlation with knowing how to use CM safely (I 

know how to use CM safely during pregnancy). The women’s feeling of being well informed 

about CMPs (I am well informed about CM) has been found to correlate with factors 1, 3, 4 

and 5 significantly. 

 

2.9 Discussion 

 

This study is the first study in Australia to address the perceived awareness by pregnant 

women of the safety of CMPs and the factors influencing it. Over 70% of pregnant women 

were found to be users of CMP in the past 12 months. The study findings have indicated that 
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almost two-thirds of the participants in our study consider themselves to be well informed 

about CMPs and perceive that they can use them safely during pregnancy. The use of CMP in 

the past 12 months was found to be strongly associated with higher perceived awareness of 

the safety of CMP (“Being well informed about CM” OR=3.7 and “Knowing how to use CM 

safely during pregnancy” OR=5.6).  

 

The study sample was inclusive of participants from all over Australia. The distribution of 

participants from different sociodemographic levels spanned all Australian states, from major 

cities to very remote areas, which allow us to claim that the sample is representative of the 

Australian pregnant women population (see section 2.8.2). Most previous studies 

investigating CMP use by pregnant women were limited to certain states and major cities 

(Forster et al., 2009; Kalder et al., 2011; Lapi et al., 2010) or targeted a certain ethnic group 

in a multicultural country (Kochhar et al., 2010). Although the use of Facebook® as a 

recruitment method was associated with high participation of Caucasian women (Whitaker et 

al., 2017), the sample in our study showed diversity with over one-quarter of participants 

born overseas. This may represent the demographic variation of the Australian multicultural 

population (Australian Bureau of Statistics, 2018d). This variation in the recruited sample 

could be attributed to the increased use of Facebook® by different populations worldwide 

(Menlo Park, 2020) and in Australia (David, 2020). 

 

2.9.1 The perceived level of awareness in the use of CMPs safely during pregnancy  

 

The attitudes and beliefs of reproductive women about CMPs have been reported in many 

studies (Bercaw et al., 2010; Kochhar et al., 2010; Lapi et al., 2010; Pallivalapila et al., 2015; 

Westfall, 2003),  however, this is the first Australian study to specifically target women’s 

awareness toward the safety of CMPs during pregnancy. 

The high level of perceived awareness found in this study could be due to the fact that all our 

participants are Facebook® users and hence are familiar with the internet and online 

information sources. The majority of women (74%) stated that they search online sources to 

find safety-related information about CMPs before its use (Q16). Also, the majority of the 

participants have a tertiary education expanding their knowledge and improving their critical 

thinking (Banfield et al., 2012). The discontinuation of CMPs due to safety issues as 
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pregnancy started, further indicates a high level of awareness of the safety of CMPs among 

the women.  

 

Despite this high level of perceived safety awareness, almost half (42-43%) of the women 

were not sure if CMPs were safer than conventional medicines (Q8) or if it is safe to consume 

them concurrently (Q6). This may indicate that they can manage simple issues such as the use 

of CMPs and establish their perception of its safety when used alone. However, when 

combined with conventional medicines they were unable to establish safety with the 

multidrug use that needs a complicated higher level of safety understanding in conjunction 

with a higher level of health literacy (Song et al., 2012).  Health care practitioners themselves 

find it difficult to undertake these types of safety decisions for pregnant women (Ceulemans 

et al., 2019; Sim et al., 2018; Zheng et al., 2019). Therefore, it would be expected for 

consumers to be faced with such confusion. 

 

The results also showed that a small percentage of the participants (including CMP users and 

non-users) thought that they were not knowledgeable (23.4%) and did not know how to use 

CMPs safely (19.2%). This low level of awareness could be due to the following reasons:  

1- Women’s limited or lack of knowledge about CMPs and their safety in pregnancy.  

2- The women’s educational level which directly affects their health literacy (Mirowsky & 

Ross, 2005) and critical thinking (Banfield et al., 2012). It also may affect level of skills, 

abilities and sense of control over one's own life (Mirowsky & Ross, 2005).  

3- The inaccessibility to women of high-quality and reliable CMP sources of information.  

4- Limited information-seeking skills.  

5- Although not evident in our findings, the socioeconomic level of women may influence 

their health and health-related behaviours (Mirowsky & Ross, 2005).  

6- The low level of health literacy of this group of participants may have impacted their 

health-related knowledge (Song et al., 2012).  
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7- Women could be satisfied with conventional medicines to manage any pregnancy-related 

health conditions negating their need for CMPs during pregnancy and therefore, ignore 

seeking the knowledge about these medications”. 

 

2.9.2  CMP use and risk/safety awareness among Australian pregnant women 

 

CMP use was highest during the third trimester (26% of pregnant women) with the first 

trimester showing the period of least use. This could be attributed to the pregnant women’s 

need to manage progressive pregnancy-related health problems that peak at the end of 

pregnancy. Some studies from Australia and the UK found similar results and showed that 

the use of CMPs increased as pregnancy progressed (Bishop et al., 2011; Skouteris et al., 

2008). The low use of CMPs in the first trimester may also indicate that women are aware 

that this trimester is a most critical period of pregnancy in which medications intake 

including CMPs should be avoided or minimized. This behaviour could be attributed to the 

women’s risk perceptions outweighing their safety perceptions of CMPs and deterring them 

from using CMPs during this stage of pregnancy. 

 

A previous study in the USA found that 56.7% of women stopped herbal preparations once 

they became pregnant (Kochhar et al., 2010). We found similar findings with a lower 

percentage of women (18%) discontinuing the use of CMPs at the start of pregnancy. This 

difference in the percentage could be related to the inclusion of all forms of CMP without 

restricting it to herbal remedies. The homogeneity of the US study population (Hispanic) in 

contrast to the heterogeneity of this study could also have contributed to this difference. 

 

The discontinuation of CMPs by pregnant women could be attributed to several reasons. The 

main reported reason for stopping these medicines in our study was having concerns about 

their risk/safety during pregnancy (73.4% of the cases). Since the decision process for taking 

a CMP includes the establishment of the safety of the product as suggested by Barnes et al. 

(2019b), these women may have failed to establish this and made the decision to discontinue 

its use (Barnes et al., 2019b). Medical advice by a health care professional could also be a 

reason for stopping a CMP during pregnancy. However, this was only reported by a minority 
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(14.1%) of the women. Discontinuation of CMPs could be related also to a higher number of 

women practising a self-discontinuation process similar to a self-prescription process of 

CMPs (Adams, Sibbritt, et al., 2011b; Forster et al., 2006; Sim et al., 2013). 

 

Although women have reported stopping magnesium due to safety reasons, it is considered 

one of the essential supplements during pregnancy with randomised clinical trials proving its 

advantages in reducing pregnancy complications (Zarean & Tarjan, 2017). This could be 

attributed to women being overprotective and cautious about their pregnancy safety. Women 

could also be misinformed since some online sources mentioned issues such as magnesium 

toxicity. However, this has been reported to be very rare and is associated with intramuscular 

and intravenous administration (Spencer et al., 2015).  

 

The most commonly ceased CMP in this study was essential oils without stating the specific 

type. Despite the substantial use of aromatherapy oils, there is limited information available 

about the safety of these oils. Many essential oils such as peppermint, sage and rosemary 

were recommended to be avoided during pregnancy. The use of other oils such as clary sage 

and fennel should be restricted for use in the third trimester only and better to be under 

professional supervision (Sibbritt et al., 2014; The National Association for Holistic 

Aromatherapy, 2020). 

 

Assessment of the safety of CMPs used by pregnant women in Australia provided these 

results. The majority of CMPs used were found to be safe according to the latest available 

evidence (Ahmed et al., 2017; Baginski et al., 2016; Basch et al., 2004; Boltman-Binkowski, 

2016; Brown & Wright, 2020; Ciganda & Laborde, 2003; D. Clark, 2015; Elias et al., 2011; 

Kennedy et al., 2016; Rumbold, Ota, Nagata, et al., 2015; The National Association for 

Holistic Aromatherapy, 2020). Kennedy et al. (2016) in their international study found that 

most of the herbs used by pregnant women in Australia were safe (65.2%). However, we 

found a substantial number of women using potentially unsafe CMPs in the herbs (arnica 

montana, cinnamon, evening primrose and raspberry) and aromatherapy categories (boswellia 

oil and camphor oil). Our results also showed a lower percentage of safe herbs (42.9%) than 
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Kennedy’s study which could be attributed to the larger proportion of consumed herbs with 

unestablished safety of use during pregnancy in our study. 

 

The safety of aromatherapy is under-researched in the literature with limited randomised 

controlled clinical trials about their use and efficacy during pregnancy. Moreover, there is a 

disagreement between researchers about the safety of some aromatherapies. For example, 

clary sage is reported to be safe by the National Association for Holistic Aromatherapy 

(2020), while Goodfriend (2001) recommends it to be avoided during pregnancy due to its 

ability to trigger contractions. Sibbritt et al (2014), on the other hand, recommends the use of 

this essential oil under medical guidance and during the last trimester only. Therefore, we 

believe that more studies in this field are needed and a unified body to address the safe use of 

essential oils during all stages of pregnancy. 

 

Most of the essential oils used in our study were used topically and through inhalation (see 

Table 4) making it a challenge to establish safety for the total dose of the combined routes. 

Although it is recommended to avoid the use of essential oils in the first trimester (Tillett & 

Ames, 2010), most of the essential oils in our study were used during the first trimester. 

Some women even took contraindicated essential oils (boswellia oil and camphor oil) during 

this period. This indicates that women may have received misleading or inadequate 

information about the use of these oils during pregnancy. Therefore, quality CMP 

information sources addressing the safe use of essential oils should be established for self-

prescribing women to help them in the decision-making process.  

  

Although most of the used CMPs by our participants were considered to be safe, this 

assessment is applicable if we assume that these products were taken within the maximum 

daily limit. For example, consuming higher doses of vitamin E than the daily recommended 

dose may increase the risk of bleeding during pregnancy (Brown & Wright, 2020). The intake 

of some CMPs could be considered unsafe during pregnancy but may be safe if taken during 

natural labour or at the end of the third trimester as they enhance contractions (Goodfriend, 

2001). In future research, it is warranted to consider the daily doses of used CMPs and assess 

the safety of the total CMP consumption including what is consumed through food.  
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Most women’s health care providers (66%) asked the participants about their CMP use 

during pregnancy. This was shown to be significantly associated with the intake of CMP 

during pregnancy (P<0.001). Previous studies showed contrasting results and that health 

practitioners, in general, do not ask pregnant women about their potential use of CMPs in 

ante-natal visits (Hall et al., 2015; Shelley et al., 2009). Up to 87% of women were not asked 

by a doctor or a midwife about potential CMP use during pregnancy in other studies (Hall & 

Jolly, 2014; Kochhar et al., 2010).  In Australia, this variation from previous results may be 

explained by the change in health care professional-patient communication from a 

paternalistic model into contemporary models that actively involve informed patients in their 

health-related decisions and shared decision-making (Anker et al., 2011; Australian 

Commission on Safety and Quality in Health Care, 2014, pp. 50-51). This change in models 

is valued by women as they prefer health care professionals who share decision making with 

them (Gaffney & Smith, 2004). Therefore, this enquiry from a reliable and trusted source 

such as health care professionals could support the attractive (pull) beliefs of pregnant 

women about CMPs and encouraged them to use CMs (Bercaw et al., 2010; Holst, Wright, 

Haavik, et al., 2009; Sim et al., 2015a; Westfall, 2003). 

 

With an ordinal regression model, it was identified that there were two main factors that 

influence women’s perceived knowledge about CMPs and their ability to use them safely 

during pregnancy. The current or previous use of CMPs was a strong indicator that gave 

women the perception of being able to use them safely. Women who used CMPs were more 

likely to think they were well informed (OR 3.7; P= .001) and know how to use CMP safely 

(OR=5.6, P<0.001) than non-CMP users. This might seem a good indicator; however, this 

should be accepted with caution as previous studies showed that women who were using 

CMPs showed low knowledge levels about CMPs (Lapi et al., 2010; Vickers et al., 2006). 

The second factor was being asked about CMPs use by women’s health care professionals. 

There was a significant effect of being asked by a health care professional about CMPs and 

being well informed about CMPs. Participants who were asked about CMPs had an (OR 2.1; 

P=.012) to think they were well informed about CMPs and an (OR 2.7; P=0.002) for knowing 

how to use CMP safely. The change of Australian professional-patient communication model 

as discussed previously could have contributed to this perceived improvement.  
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In Australia, life expectancy from birth is 82.5 years which is the fifth-highest in the OECD 

in 2015 (The Organization for Economic Co-operation and Development, 2017). This has 

been attributed to favourable social and economic conditions (Taylor & Salkeld, 1996), 

successful public health programs (Adair et al., 2019), and the availability of universal 

quality health care (Taylor & Salkeld, 1996). The impact of effective health system can be 

clearly seen on the general population through the increase of internationally recognised 

indicators such as life expectancy. The increased perceived level of awareness about 

risk/safety of CMPs by women at reproductive age could be considered another example of 

the impacts of the effective health care system as it has started to pay more attention to the 

CMP use by patients. This is clear from the inclusion of CMPs in the medication section of 

pregnancy healthcare records (Queensland Health, 2016).   

 

2.9.3 Factors contributing to the scale of pregnant women awareness of CMP safety   

  

This study sought to develop and validate the (ASS-APW) instrument to develop a scale that 

identifies perceived awareness of pregnant women of the safety of CMPs. The literature is 

lacking such an instrument. The conceptual model of (ASS-APW) was guided by a modified 

model of health literacy developed by Barnes et al (2019b). This instrument was developed 

through the literature review, expert review, pilot testing, and quantitative psychometric 

analysis. The results identified six factors that were successfully constructed using 

exploratory factor analysis. The final instrument consisted of 25 items identifying the six 

domains upon which the safety awareness of CMPs is built. The conceptualised model factors 

were confirmed through this process; and are: 

1. Perceptions and knowledge about risk/safety, efficacy and quality of CMP. 

2. Comparative beliefs of CMP vs conventional medicines.  

3. Seeking knowledge behaviour. 

4. Perceptions about the regulations of CMP. 

5. Beliefs about CM brands differences. 

6. CMP source.  

All factors except for factor 5 (beliefs about CM brands differences) and factor 6 (CMP 

sources) had shown a correlation with knowing how to use CMP safely. The accumulation of 
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knowledge that women develop over time in relation to CMP safety, efficacy, quality and 

regulation in addition to how they seek that knowledge directly influences their own 

confidence in using CMPs safely.  The women’s feeling of being well informed is affected by 

factors 1, 3, 4 and 5. This may indicate that the information collection is mainly related to 

safety, efficacy, quality, regulation of CMP and differences between brands. This correlation 

may add to the strength of the developed scale and confirms that the CMP source factor does 

not add to the women’s awareness of CMP safety. This lack of effect of CMP source could be 

attributed to women tending to purchase the cheapest brands they find whether on the internet 

or in a pharmacy with the quality being of secondary importance (Maslen, 2020).  

 

The lack of correlation between CMP source (online vs pharmacy) with women’s perceived 

awareness of safety may demonstrate a low expectation of women to receive information 

about CMP from community pharmacists. This finding is confirmed when women rated 

pharmacists as a lower source of information about CMPs in our study. This could indicate 

that community pharmacists may not be greatly contributing to the women’s awareness and 

knowledge of safety about CMP (Sim et al., 2018).  

 

The first factor titled “perceptions and knowledge about risk/safety, efficacy and quality of 

CMP” was the strongest factor within our model addressing women’s awareness of safety 

and the other side of the coin which is risk perceptions. This factor significantly correlates to 

the awareness of safety questions which indicates its importance in building women’s 

awareness. These beliefs form the basic core for the development of awareness of the safety 

of CMP. Hall et al (2011) in their literature review addressed these beliefs as motivators for 

the use of CMPs by women. Barnes et al (2019b) emphasized that women in their decision 

process of using  CMPs do not take them until they have established, from their point of 

view, that it is safe and effective to consume a specific CMP. The quality of the CMP, as 

established by women, was found to be part of this domain. Since women needed to 

personally establish safety and efficacy (Barnes et al., 2019b), the perception of the high 

quality of a CMP can also contribute to the safety feeling and encourage women to consume 

a certain CMP.    
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The second factor is the comparative beliefs between CMPs and conventional medicines. 

Women usually have two therapeutic options (CMPs and conventional medicines) to manage 

their pregnancy-related health conditions. Generally, people use CMPs because they hold 

positive beliefs about CMPs and/or repellent beliefs about conventional medicines (Bishop et 

al., 2007; Vincent & Furnham, 1996). These beliefs include themes of efficacy and safety. It 

seems that many women of reproductive age desire natural therapies that are effective in 

managing pregnancy-related health conditions. At the same time, they need therapies that are 

safer than conventional medicines for the benefit of themselves and their fetuses (Bercaw et 

al., 2010; Holst, Wright, Haavik, et al., 2009; Westfall, 2003). Several cross-sectional studies 

found that between 22% and 73% of pregnant and breastfeeding CMP users believed that 

these therapies were as safe or even safer than conventional medicines (Bercaw et al., 2010; 

Bettiol et al., 2018; Kochhar et al., 2010; Lapi et al., 2010; Pallivalapila et al., 2015; Sim et 

al., 2014; Westfall, 2003). Therefore, this factor is important as it clarifies what women think 

about CMPs and plays an integral part in the construction of their awareness of safety and 

impacts their decision to use it. The significant correlation of this factor with the awareness 

question about the safe use of CMPs further supports this opinion. 

  

The third factor titled “seeking knowledge behaviour” addresses how women seek knowledge 

about CMPs. Before making decisions about using certain CMPs, women tended to use 

multiple accessible information sources to collect as much detailed information as possible to 

help them to establish safety and efficacy of a particular CMP (Frawley et al., 2014; Lynch et 

al., 2017). This factor targets sources of information including health care professional, 

online sources and the medication’s label. The disclosure of CMPs use to their health care 

professional is also part of this factor as the feedback given to women or discussions around 

their CMP use with their health care professional can become a source of extra information. 

The safety implications of seeking knowledge behaviour become evident if we know that 

there are around 41 million websites discussing CMPs from which we can see numerous 

inappropriate and misleading information sources (Ernst, 2008).  

 

The fourth factor is “perceptions about the regulations of CMPs”. This factor expresses 

women’s knowledge about the regulations of CMPs and their strictness. The TGA categorises 

CM into three categories. The first category is listed medicines (AUST L) and the second 

group is registered medicines (AUST R) (Therapeutic Goods Administration, 2013). Listed 
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CMPs can be identified by (AUST L) number and registered CMPs are identified by their 

(AUST R) number on the label. Being aware of these two types of CMPs may help women to 

identify the level of risk of these two types enhancing their awareness of the safety of CMPs. 

The majority of the respondents (64%) seem to be unaware of these two categories (Q19) 

which may indicate the low knowledge of the participants about the safety levels of different 

CMPs. In 2018, the TGA introduced a third category of CMP, assessed listed CMs AUST L 

(A), intending to improve the standard of evidence regarding the efficacy of CMP. However, 

this study did not include this type of CMP as the questionnaire was developed before this 

introduction (Therapeutic Goods Administration, 2019a). The effect of this extra category on 

the awareness of CMP regulations needs to be assessed in future research and if this may lead 

to confusion of the consumers. The awareness of this categorisation may also help women to 

identify if these medicines have been assessed by the regulatory body in Australia. General 

knowledge about strictness and variation of regulations between countries may help women 

to avoid counterfeited options that may be purchased from non-reliable sources. However, 

only 40% of women are aware of the role of the TGA in regulating CMPs in Australia (Q18).  

The majority of the women were either unaware of the TGA or neutral with regard to this 

question.  

 

This factor correlated significantly with being well educated about CMPs and knowing how 

to use them safely during pregnancy. This may indicate that the women in our study consider 

knowledge about the Australian regulations as part of their awareness of CMPs and from our 

point of view this needs to be enhanced. This could be possible with the introduction of basic 

information about CMP regulations in pregnant women educational materials or on 

government maternity hospital websites. It is worthy to note that this factor will need to be 

modified if any further research is going to be conducted in a different country other than 

Australia as CMP regulations differ considerably between countries (Dwyer et al., 2018).  

 

The fifth factor is “Beliefs about CM brands differences”. This factor deals with women’s 

beliefs about the differences between brands of a CMP. These beliefs include the variation in 

efficacy and variation of the amount of active ingredient in each brand of a CMP. Community 

pharmacies have a great variety of brands for a CMP with great variation in label information 

(Garrard et al., 2003). For example, choosing a garlic supplement may be complicated as 
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there are over 30 brands that have garlic as an active ingredient in different forms and 

strengths (Garrard et al., 2003). Some manufacturers in Australia such as BioCeuticals® have 

realised this problem and supply “practitioner-only” nutritional and therapeutic supplements. 

These products can only be supplied by a qualified healthcare professional with the aim of 

raising the Australian standards of complementary therapies. Despite the attempt to supply 

“practitioner-only” nutritional products, the effects of such actions might not be seen since 

price remains the driving force for purchasing a CMP for 62% of Australian consumers 

followed by brand (50%) (Department of Industry, 2019, p. 33).  

  

The last factor in this study is “CMP source”. This factor addresses the beliefs of respondents 

about two sources of CMPs in Australia. These are community pharmacies and online 

sources. Although CMPs can be obtained from other sources such as supermarkets and health 

shops, both choices (community pharmacies and online sources) show the extremes of 

reliability as a CMP source. Online sources are the fastest-growing purchasing channel as 

reported by Complementary Medicines Industry (Complementary Medicines Industry, 2018). 

The purchasing source could add to the women’s awareness about the safety of CMPs in 

either a negative or positive way. While community pharmacies are considered a reliable 

source of CMPs (Tran et al., 2013), online sources could have falsified claims and their 

products may not be safe because they could be counterfeited, contaminated with toxic 

substances, include undisclosed or expired substances (Therapeutic Goods Administration, 

2016). It has been estimated that 50% of the drugs for sale on the internet globally are 

counterfeited and do not comply with patient safety standards. Countries such as India, China 

and Russia are the biggest producers of these counterfeited medicines in the world (F. Clark, 

2015). Therefore, women may need to be aware of the different regulations of these countries 

and the associated risk and impact of taking fake medicines on themselves and on their 

fetuses. Knowing that the TGA does not regulate medicines sold online is an important safety 

aspect of CMPs in general. This can lead to an enhanced understanding that products 

purchased from other countries or from online sources may not be manufactured according to 

Australian standards of quality and safety. Unfortunately, this factor consists of two items 

only and therefore will need to be removed from the scale as it failed to show a correlation 

with the women’s awareness of safety as discussed previously. In future research, we suggest 

the development and addition of further items that elicit what women know about the 

manufacturing standards in the country of origin of the online CMP. 
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2.10 Conclusion 

 From this study we can conclude that: 

1. The majority of Australian pregnant women (72.1%) are CMP users with 

multivitamins being the most common form of CMP used.  

2. The average use of CMPs by pregnant women was about 1.9 per woman during 

pregnancy. Vitamins (multivitamins, folic acid and vitamin D), minerals (iron and 

magnesium) and nutritional supplements (probiotics and fish oil) were the most used 

CMs in all stages of pregnancy. 

3. The use of CMP varied according to trimesters with most CMPs used during the third 

trimester. 

4. Most Australian pregnant women (over 60%) consider themselves to be aware of the 

risk /safety of CMP and perceive they know how to use them safely. 

5. Despite the perceived awareness of safety, some women are still using CMPs that are 

considered contraindicated during pregnancy. 

6. An inquiry from a health care provider about CMP use increases the awareness of 

pregnant women about the safety of CMPs.  

7. The (ASS-APW) scale has been validated and shown to be reliable. This instrument 

could be used to enhance our understanding of the awareness of pregnant women of 

the safety of CMPs. 

8. Perceptions and knowledge about risk/safety, efficacy, quality, brand differences and 

regulations of CMPs, in addition to the skills of seeking knowledge about CMPs, 

were found to be the underlying factors that build up the perceived awareness of 

safety of CMPs among pregnant women.  

9. The CMP source does not seem to affect the perceived awareness of safety by 

pregnant women. 

 

Note: The strengths and limitations of this study are discussed in detail, in section 5.3 in 

chapter 5.  
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Chapter 3 : Perceived awareness of Australian breastfeeding women of 

risk/safety of CMPs 

 

3.1 Brief summary  

 

This study is the second study within this thesis that identified the perceived awareness of 

breastfeeding women of the risk/safety of CMPs and the factors influencing it. An online 

cross-sectional survey has been conducted targeting Australian breastfeeding women. Over 

70% of lactating women were found to be users of CMPs in the past 12 months. Our findings 

have indicated that over half of the participants in our study considered themselves to be well 

informed about CMPs and can use them safely while breastfeeding. The main two variables 

that influence how women use CMPs safely or are informed about them were the history of 

CMP use in the past 12 months and being born overseas. Babies were less likely to be given 

CMP if the mother is not a CMP user.  The risk/ safety perceptions about CMPs were 

concluded from discontinuation of CMP use once participants started breastfeeding. Also, the 

majority of CMPs used by respondents were classified according to their safety of use while 

lactation to be safe. To find the underlying variables that build the lactating women’s 

awareness of the safety of CMPs, exploratory factor analysis was undertaken. Exploratory 

factor analysis identified an 8-factor scale that contributes to the awareness of safety when 

using CMPs during lactation. The chapter will present the research aims, goals, methodology, 

results, discussion and conclusion for this study.  

 

3.2 Research aims 

 

This research aims are: 

1. To explore Australian breastfeeding women’s use of CMPs and behaviours that 

reflect their perceived awareness about risk/safety of CMP.  

2. To develop a scale that examines the awareness of breastfeeding women of the safety 

of CMP. 

 

3.3 Research questions     

This study seeks to answer the following research questions: 
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• How the Australian breastfeeding women perceive the safety of CMPs? 

• What are the factors that form the foundation for building awareness of the safety of 

CMPs in breastfeeding women?  

 

3.4 Objectives explored through the survey of breastfeeding women 

 

The main objectives of this study are: 

1. To produce up-to-date information about the use and safety of CMPs by breastfeeding 

women and their babies. 

2. To identify sources of information used by breastfeeding women about CMPs. 

3. To assess the concurrent use of conventional medicines with CMPs while 

breastfeeding. 

4. To identify the perceived level of awareness of breastfeeding women of the safety of 

CMPs. 

5. Compare the perceived level of awareness between CMP users and non-CMP users. 

6. To identify the factors that contribute to the perceived awareness of safety when using 

CMPs while breastfeeding using exploratory factor analysis.  

 

3.5 Conceptual Framework 

 

A literature review was carried out to identify the potential components of a conceptual 

framework. A PubMed search of English language articles was done using the following 

terms: perceptions, attitudes, beliefs, awareness of safety, breastfeeding women, lactating 

women, reproductive women, CM, herbs, vitamins, minerals, aromatherapy, and 

homeopathic products. Based on the literature review from 2000 till 2018, the factors that are 

anticipated to build awareness of the safety of CMP are:  

1. Perceptions and knowledge of women about risk/safety of CMPs. 

2. Perceptions and knowledge of women about efficacy of CMPs. 

3. Perceptions and knowledge of women about quality of CMPs.  
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4. Beliefs of how CMPs compare to conventional medicines in safety and efficacy. 

5.  Knowledge seeking behaviour about CMPs.  

6.  Women’s awareness of the regulation of CMPs.  

7. Knowledge and beliefs of women about CM brands.  

8.  CMP purchasing source. 

Our study conceptualises that the perceived awareness of women is formed by these factors 

as summarised in figure 3.1.  

 

Figure 3.1 The conceptual framework of factors that build up awareness of the safety of 

CMP. 

 

3.6 Research design and methodology 

 

To achieve the goals and aims of this research, a cross-sectional study design was used. The 

methodology for conducting this study was similar to what was presented in section 2.6 of the 

pregnant women survey. The instrument used in the survey was an online questionnaire 

conducted via SurveyMonkey®. This instrument was developed and validated by the 

research team as will be seen in the following sections. (Note: more details on the 

development and validation of the survey will be presented in sections 3.6.2, 3.6.16 and 

3.7.17) 
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3.6.1 Participants  

 

Targeted participants are breastfeeding women residing in Australia. 

The eligible participant should be: 

1. aged 18-45 years old. 

2. breastfeeding her baby or did breastfeed in the last 12 months.  

3. able to understand, speak and write in English. 

4. residing in Australia. 

 

3.6.2 Development of the Australian women’s questionnaire 

 

The initial draft of the questionnaire was developed by the main researcher as a part of a 

research group consisting of four experienced researchers in this field. As discussed in 

section 3.5, a literature review was carried out to develop the first draft of the questionnaire 

based on the conceptual framework. The first draft of the questionnaire identified all potential 

domains addressing breastfeeding women’s awareness of the safety of CMPs. These domains 

included women’s perceptions of safety, efficacy, quality of CMPs, side-effects, regulations, 

seeking knowledge about CMPs, sources of CMPs and differences between CM brands. The 

draft was revised and adjusted by the research team and the items were adjusted to be 

purposeful, concise, clear and suitable for the general population. This draft of the 

questionnaire consisted of 68 items.  

 

The group reviewed all items included in the questionnaire and avoided any question that 

might raise any perception of discrimination (such as race and religion), risk or distress to 

participants. The questionnaire was prepared in English for distribution over social media for 

participants in Australia. A pre-test and pilot study were conducted before deployment of the 

survey to assess content, readability and clarity of the items. The final draft of the 

questionnaire consisted of three sections. Section one (8 items) elicited sociodemographic 

characteristics of the participants. Section two (32 items) addressed breastfeeding details (4 

items), mothers’ use of CMP while breastfeeding (20 items), their infants’ use of CMPs (3 

items), participants’ health condition before pregnancy and while breastfeeding (3 items) and 

the use of maternity health services (2 items). Section three (28 items) targeted participants’ 
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awareness, beliefs, attitudes and knowledge about CMP safety while breastfeeding. Only 

section three was included in the validity and reliability assessments (see Appendix D). 

 

3.6.3 Socio-demographic measures 

 

The description of this section of the questionnaire is similar to was presented in section 2.6.3 

in pregnant women survey. 

 

3.6.4 Health condition of women 

 

The health condition of participants before pregnancy and while breastfeeding was explored, 

and participants were asked about conventional and CMP use to manage their health 

conditions that were related or unrelated to pregnancy and lactation. 

 

3.6.5 Conventional maternity health service utilisation 

 

Participants were asked about their maternity health care facility (public hospital, private 

hospital or other). They were also asked about the maternity health professional providing the 

antenatal care for them while breastfeeding including midwives, general practitioners and 

gynaecologists.  

 

3.6.6 The use of complementary medicines 

 

Women were asked about CMPs used while breastfeeding and which CMPs were 

discontinued due to lactation. Participants were asked to specify the indications for their use 

of CMPs. For this study, any woman who used at least one CMP while breastfeeding was 

defined as a CMP user. The use of CMPs by participants’ infants or babies was also 

investigated. The names and indications of CMPs used were requested. 
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If women indicated that they used CMPs, they were asked to specify: 

• Who recommended these products: a friend, family member, naturopath, nutritionist, 

herbalist, chiropractor, general practitioner, obstetrician, midwife, pharmacist, nurse, 

other practitioner or self-chosen.  

• The source of information about CMP use during pregnancy: social media, radio/TV, 

magazines, internet, family members, friends, a chiropractor, herbalist, naturopath, 

nutritionist, general practitioner, obstetrician, midwife, pharmacist or another source. 

• The place of obtaining CMPs: a pharmacy, supermarket, health food shop, online, or 

friends, relatives, CM practitioners or other sources. 

 

3.6.7 Self-rated awareness of participants of CMP safety 

 

To establish awareness of CMP safety, participants were asked two items about CMP 

knowledge and use while breastfeeding: “I am well informed about CM”, and “I know how to 

use CM safely while breastfeeding”. Both items used the five-point Likert scale ranging from 

one (strongly disagree) to five (strongly agree) with a neutral midpoint. These items 

(dependent variables) were included in the data analysis to examine their association with 

sociodemographic and other variables. 

 

3.6.8 Awareness, knowledge, attitudes and beliefs of women about CMP safety (factors that 

form the foundation for building the perceived awareness of the safety of CMPs in 

breastfeeding women) 

 

Participants’ awareness, beliefs, attitudes and knowledge about CMP safety during pregnancy 

and breastfeeding were explored. Women were asked to indicate (on a five-point Likert scale) 

the degree of disagreement or agreement with statements (strongly disagree, disagree, neutral, 

agree, strongly agree). Twenty-eight (28) statements were included in the survey. (See 

appendix D) 
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3.6.9 Ethical considerations   

 

Ethics approval was obtained from Charles Sturt University’s Human Research Ethics 

Committee (reference no. H18207). (See Appendix A) Since some items may address issues 

salient to the participants, the study included the following statements: 

(3) “If completing this survey has raised any questions for you about CM, please consult your 

health professional.” 

(4) “You can go to: 

a) The website of Royal Women’s Hospital of Melbourne to check the following links: 

• Herbal and traditional medicines and pregnancy link: 

https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal- traditional-

medicines-in-pregnancy.pdf (Note: this link was active at the time of data collection, 

the updated link is https://thewomens.r.worldssl.net/images/uploads/fact-

sheets/Herbal-medicines-in-pregnancy-breastfeeding-171018.pdf) 

• Herbal and traditional medicines and breastfeeding link: 

https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-traditional-

medicines-in-breastfeeding.pdf (Note: this link was active at the time of data 

collection, the updated link is https://thewomens.r.worldssl.net/images/uploads/fact-

sheets/Herbal-medicines-in-pregnancy-breastfeeding-171018.pdf) 

• 1300 MEDICINE line.”  

 

 

3.6.10 Data collection  

 

Data collection began in January 2019 and ended in July 2019. All survey data were collected 

through SurveyMonkey®. Women from all states and territories in Australia were 

approached through Facebook® to participate in the survey using two posts that have links to 

the surveys (see Appendix B). Once participants clicked on the survey link, they were 

provided with an information sheet outlining the purpose of the study and then were directed 

to the questionnaire. Participants who agreed to participate were under no obligation to 

complete the survey. Interested participants self-completed the surveys and their submission 

https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-medicines-in-pregnancy-breastfeeding-171018.pdf
https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-medicines-in-pregnancy-breastfeeding-171018.pdf
https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-medicines-in-pregnancy-breastfeeding-171018.pdf
https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-medicines-in-pregnancy-breastfeeding-171018.pdf
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was considered to be implied consent. The number of participants recruited was 393 

breastfeeding women , of which a total of 247 participant completed the survey. 

 

3.6.11 Data management  

 

The survey was anonymous, and no personally identifying details were collected. All the data 

is kept in secure data folders on the principal researcher password-protected computer. The 

original survey data (anonymised) is kept on CSU's research office secure servers.  

 

3.6.12 Data analysis  

 

Once data collection was completed, it was exported into the Statistical Package for the 

Social Sciences, IBM SPSS Statistics for Windows (version 25; IBM Corp., Armonk, NY, 

USA). SPSS was the preferred software package as it is highly recommended for analysis of 

quantitative health and social science data due to its practicality and comprehensiveness 

(Pete, 2008, p. 2). Data review and cleaning was performed, and data analysis was 

undertaken. For all analyses, statistical significance was set at p<0.05. Table 3.1 shows the 

variables that were used in the data analysis of the study. 
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Table 3.1 A Description of the Variables Used in the Data Analysis of the study. 

Variable  Type of variable 

Are the participants well informed about CMPs? 

(perceived knowledge about CMP) 

Dependent  

Do the participants know how to use CMP safely while 

breastfeeding? (perceived knowledge about safety)  

Dependent 

Age (18-24, 25-29, 30-34, 35-39, 40-44 years) Sociodemographic  

Education (year 12 or lower, TAFE certificate and 

diploma, bachelor’s degree or higher) 

Sociodemographic 

Employment (not working, part-time, casual or other jobs, 

full-time job) 

Sociodemographic 

Income (less than $31,199, $31,200-$64,999, $65,000-

$103,999, more than $104,000) 

Sociodemographic 

Residency (NSW/ACT, VIC, QLD, SA, WA, TAS, NT) Sociodemographic 

Number of children (0, more than 1) Sociodemographic 

Place of birth (Australia, overseas) Sociodemographic 

Maternal CMP use while breastfeeding (yes, no) Sociodemographic 

Babies use of CMP (yes, no) Sociodemographic 

Place of obtaining CMP (community pharmacy, other) Sociodemographic 

Having medical conditions or diseases before becoming 

pregnant (yes, no) 

Sociodemographic 

Having medical conditions while breastfeeding (yes, no) Sociodemographic 

 

3.6.13 Descriptive statistics  

 

The use of CMP by breastfeeding women was calculated and an analysis of the 

sociodemographic variables was conducted for the sample population to identify their key 

characteristics. Participant characteristics were summarized using frequencies and 

percentages for the categorical variables. Microsoft Excel® 365 ProPlus (Version 1908, 

Washington, USA) was used to analyse all open-ended questions.    
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3.6.14 Bivariate analysis  

 

Chi-square analysis was used to examine the association between CMP users and 

demographic factors. Kruskal Wallis H and Mann Whitney K tests were used to test the 

association between participants’ perceived awareness about CMP and sociodemographic 

variables and some other variables related to their use as breastfeeding women.  

 

3.6.15 Inferential statistics 

 

Exploratory factor analysis (EFA) was performed to investigate the subscales structure for the 

third section of pregnant women questionnaire. For further details, please see section 2.6.15.  

 

3.6.16 Development and validation of awareness of safety scale of Australian breastfeeding 

women (ASS-ABW)  

 

In this study, the best practice procedure for scale development as stated by Carpenter (2018) 

was followed. This process consisted of multiple steps. The first step was constructing the 

questionnaire as previously discussed in section 3.6.2. The third section of the questionnaire 

was concerned with the participants’ awareness, beliefs and attitudes about CMP safety while 

breastfeeding. Therefore, only this section was included in the validity and reliability of 

assessments after the data collection. The reliability and validity of the scale were examined 

with different scale construction methods. The reliability (internal consistency) was tested 

using Cronbach’s alpha coefficient. The validity of the scale was tested using face, content 

and construct validity. The validity was conducted using the research group and exploratory 

factor analysis (EFA). 
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3.7 Results  

 

3.7.1 Sociodemographic characteristics of participants 

 

A total of 393 breastfeeding women consented to participate in the survey, of which 247 

participants completed and submitted the questionnaire giving us a response rate of 62.4%.  

The highest number of participants (88, 35.6%) were from NSW while the lowest number (2, 

0.8%) were from the NT (Table 3.2). The age of participants ranged from 18 years to 44 

years, with the age group of 30-34 years old showing the highest participation rate. Australia 

was the country of birth for more than three-quarters of the women. The rest were born 

overseas with the majority from Egypt, UK and Iraq. 

 

At the time of participation, 89.9% of participants were breastfeeding their babies while the 

remainder had been breastfeeding in the past 12 months. The duration of breastfeeding for 

76.1% of participants was up to 12 months with the majority having 1 to 2 children (75.3%).  

The educational level of the participants was found to be high with 82.3% of the participants 

having a tertiary degree. The annual household income was more than $65,000 in 72.1% of 

the families. However, the unemployment rate of the participants was found to be as high as 

43% (Table 3.2). 

Table 3.2 Sociodemographic characteristics of participants. 

Variable  Groups  CMP user * 

n=184 (74.5%) 

Non-CMP user* 

n=63 (25.5%) 

Total (%) 

n=247 

Age group 

(years) 

 

18-24  

25-29 

30-34 

35-39 

40-44 or over 

7(41.2) 

49(72.1) 

78(77.2) 

46(83.6) 

4(66.7) 

10(58.8) 

19(27.9) 

23(22.8) 

9(16.4) 

2(33.3) 

17(6.9) 

68(27.5) 

101(40.9) 

55(22.3) 

6(2.4) 

Number of 

children 

 

1 

2 

3  

More than 4 

83(76.9) 

56(71.8) 

34(79.1) 

10(55.6) 

 

24(23.1) 

22(28.2) 

9(20.9) 

8(44.4) 

 

108(43.7) 

78(31.6) 

43(17.4) 

18(7.3) 

 

Qualifications 

 

Year 12 or lower 

TAFE certificate and 

diploma 

Bachelor’s degree or 

higher 

12(63.2) 

41(73.2) 

 

131(76.2) 

 

 

7(36.8) 

15(26.8) 

 

41(23.8) 

 

 

19(7.7) 

56(22.7) 

 

172(69.6) 
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Variable  Groups  CMP user * 

n=184 (74.5%) 

Non-CMP user* 

n=63 (25.5%) 

Total (%) 

n=247 

Work status 

 

Not working 

Part-time, casual or 

other jobs 

full-time job   

Missing 

73(70.9) 

67(74.4) 

 

42(80.8) 

- 

30(29.1) 

23(25.6) 

 

10(19.2) 

- 

103(41.7) 

90(36.4) 

 

52(21.1) 

2(.8) 

Variable  Groups  CMP user * 

n=184 (74.5%) 

Non-CMP user* 

n=63 (25.5%) 

Total (%) 

n=247 

Annual 

household 

income 

 

Less than $31,199 

$31,200-$64,999 

$65,000-$103,999  

More than $104,000 

Missing 

23(63.9) 

29(64.4) 

51(68.9) 

84(80) 

4 

13(36.1) 

16(35.6) 

23(31.1) 

21(20) 

1 

36(13.6) 

45(17) 

74(27.9) 

105(39.6) 

5(1.9) 

Country of 

birth for 

mothers 

Australia  

Overseas  

143(74.9) 

41(73.2) 

48(25.1) 

15(26.8) 

191(77.3) 

56(22.7) 

Residential 

postcode 

 

NSW/ ACT 

VIC 

QLD 

SA 

WA 

TAS 

NT 

62(70.5) 

52(83.9) 

45(75) 

10(52.6) 

11(84.6) 

1(33.3) 

2(100) 

26(29.5) 

10(16.1) 

15(25) 

9(47.4) 

2(15.4) 

2(66.7) 

0(0) 

88(35.6) 

62(25.1) 

60(24.3) 

19(7.7) 

13(5.3) 

3(1.2) 

2(0.8) 

* No significant statistical significance was found between CMP use and sociodemographic variables of 

participants (P>0.05). 

 

3.7.2 Distribution of participants 

 

The distribution of the place of residence of participants was found to be comparable to the 

Australian 2016 census data (Australian Bureau of Statistics, 2018c) with small differences. 

This indicates inclusive participation from most of the states in Australia making the sample 

representative of Australia (Table 3.3). 

Table 3.3 Residence of breastfeeding survey respondents compared with national data from 

the national census, 2016. (Australian Bureau of Statistics, 2018c) 

Characteristics Survey respondents National data 

State  N % N % 

NSW/ ACT 88 35.6 101,235 32.6 

VIC 62 25.1 82,892 27 

QLD 60 24.3 61,841 20 

SA/ NT 21 8.5 23,699 7 

WA 13 5.3 35,429 11.5 

TAS 3 1.2 3,927 1 
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The study sample covered all residential regions in Australia from major cities to very remote 

Australia regions (Figure 3.2). When classifying the residential location according to the 

index of relative socio-economic advantage and disadvantage we found that women from all 

decile ranks (1-10) ranging from the most to the least advantaged areas participated in our 

study (Figure 3.3). Both figures show the detailed distribution of the sample according to the 

different ABS classifications and indicate the diversity of the participants in this study. 

 

Figure 3.2 Distribution of participants according to their residential postcode 

remoteness. *(Australian Bureau of Statistics, 2018b) 

 

53.40%

19.80%

24.30%

1.60% 0.90%

Distribution of participants' postcodes according to the 
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Figure 3.3 Distribution of participants according to the decile ranking of population 

and housing in Australia. **(Australian Bureau of Statistics, 2016)  

3.7.3 Characteristics of CMP users 

 

No significant statistical association was found between CMP use and sociodemographic 

variables of participants. The use of CMP increased as the age of the participants increased 

until the age of 39 and then declined. The highest use of CMPs (25%) was among the age 

group 35-39 years. The youngest age group 18-24 years recorded the lowest use of CMPs 

(3.8%).  

 

Similar trends have been observed in this section to the results of pregnant women survey in 

section 2.8.3. These include the number of children, qualifications, work status, annual 

household income and country of birth of mothers. Unlike pregnant women, lactating 

participants who reside in NT were the highest CMP users while Tasmanian participants were 

the least. 
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3.7.4 Health condition of participants before pregnancy and while breastfeeding 

 

The study found that about two-thirds (62.8%) of women had no medical conditions 

indicating healthy status before pregnancy. The remaining 116 women (37.2%) had physical 

and/or psychological diseases or conditions (Figure 3.4). While breastfeeding, the health 

situation changed and over three-quarters of them (191 women, 77.3%) were having health 

problems related to lactation (Figure 3.5). The most reported health problems were tiredness 

and fatigue, nipple injury, back pain, mastitis, sleep disturbances and anxiety. Having 

lactation-related health conditions was significantly associated with CMP use while 

breastfeeding (Chi=5.483, df=1, p=0.019). 

 

 

Figure 3.4 Health condition of participants before pregnancy 
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Figure 3.5 Health condition of participants while breastfeeding. 

 

 

 

 

3.7.5 Health facility used by participants 

 

The main health professionals providing postnatal care to the participants were midwives, 

followed by obstetricians and general practitioners (Figure 3.6). Also, postnatal care was 
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Figure 3.7 Facility used by lactating women. 

 

3.7.6 CMP use while breastfeeding  

The majority of participants (N=247, 74.5%) reported the use of CMPs while breastfeeding 

or in the last 12 months. Of the 247 respondents, 222 (89.9%) were lactating their babies and 

168 (75.7%) of them used at least one type of CMP at the time of data collection. (Figure 3.8) 
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Figure 3.8 Breastfeeding details of participants and CMP use. 

. 

3.7.7 Maternal CMPs use while breastfeeding 

 

Participants reported on their CMP use in the last 12 months (Table 3.4). Some CMP were 

used during pregnancy and were continued while breastfeeding such as pregnancy and 

breastfeeding multivitamin and vitamin D. Other CMPs such as raspberry leaf and evening 

primrose oil were used only in the last trimester of pregnancy to prepare for delivery. Some 

other types of CMPs such as fenugreek were used while breastfeeding only.  

 

The study found that the average use of CMP was 2.11 per woman while breastfeeding in the 

last twelve months. The reported CMPs used by participants were classified into seven 

groups. Table 3.4 presents the frequency of use of CMPs during lactation. Vitamins, minerals 

and herbs were the most commonly used CMPs.  CMPs were stated to be taken via oral route 

except for some CMPs that were used topically or inhaled as aromatherapy.  

Various trends of CMP use have been shown by the participants and will be discussed based 

on the product type. 

3.7.7.1 Vitamins  

Pregnancy and breastfeeding multivitamin and vitamin D were the most commonly used 

CMP among this category. Other types of multivitamins were also taken including 

pregnancy, breastfeeding and herbal multivitamins. The stated uses of vitamins by women 
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were the support of maternal health while breastfeeding and prevention or treatment of 

vitamin deficiencies such as vitamin D deficiency. 

 

3.7.7.2 Herbs and aromatherapy  

Various types of herbs were used to manage breastfeeding and other health-related 

conditions. Fenugreek and herbal teas are the most commonly used CMP by our respondents. 

Herbs were mainly used to manage breastfeeding-related health conditions such as low milk 

supply, milk blisters (occur when nipple pores become blocked), difficulties in sleeping and 

anxiety. Some herbs such as fenugreek, blessed milk thistle, fennel, herbal mixtures (e.g., 

goats rue, fennel, vervain, hops and shatavari) were used as galactagogues to boost milk 

supply. Herbal teas were used also to increase milk supply and to manage, sleep disturbances, 

anxiety and babies’ colic pain. However, the types of herbal teas were not stated by the 

participants. Lecithin supplements were used to treat milk blisters. To manage bloating, the 

respondents used peppermint tea. For difficulties in sleeping, they used anise, valerian root 

and chamomile. 

Also, the participants used herbs to treat health conditions not related to breastfeeding (e.g., 

colds) or to support general health. They used Armaforce pregnancy® (mainly consists of 

echinacea and olive leaf extract), Chinese medicines, echinacea, garlic, olive leaf extract to 

manage symptoms of colds and for their general well-being. They also used raspberry leaf 

and evening primrose oil in the last trimester of pregnancy to facilitate labour. 

  

Some essential oils, such as lavender oil, were used (mainly to reduce anxiety, insomnia and 

sleep disturbances). These oils were administered via various routes such as cutaneous and 

inhalation (using diffusers).  

 

3.7.7.3 Minerals  

About 16% of CMP used by breastfeeding women were minerals. The most commonly used 

minerals included iron and magnesium. Iron was used to treat or prevent its deficiency while 

magnesium was used for general health. 
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3.7.7.4 Nutritional supplements  

Probiotics and fish oil were the most commonly used supplements among this category of 

CMPs. The respondents used probiotics to maintain the gut, immune and general health. Fish 

oil was used to support mental health and general well-being. Lysine was declared to be used 

for cold sores. 

 

3.7.7.5 Combinations of CMPs 

The combined use of CMPs was stated by some participants, but they did not declare if they 

obtained them as pre-combined or separate supplements. The most commonly used 

combination was iron plus vitamin C. 

 

3.7.7.6 Homeopathy  

Few participants declared the use of homeopathy while breastfeeding such as Hyland's 

bioplasma for general well-being. To manage post-birth inflammation and haemorrhoids, 

some of the participants used arnica. 

 

Table 3.4 Frequency of maternal use of the reported CMPs while breastfeeding. 

CMP   Number of times each CMP used 

(total number=390) 

% 

Vitamins 143 36.8 

Pregnancy and breastfeeding multivitamin 58 14.9 

Vitamin D 28 7.2 

Breastfeeding multivitamin 15 3.8 

Multivitamin 14 3.6 

Folic acid* 9 2.3 

Vitamin C 6 1.5 

Pregnancy multivitamin* 5 1.3 

Vitamin B 5 1.3 

Multivitamin from plants 3 0.8 

Herbs 99 25.2 

Fenugreek 18 4.6 

Herbal tea 10 2.6 

Raspberry leaf* 7 1.8 

Herbal oils (used topically) 7 1.8 

Blessed milk thistle 6 1.5 

Evening primrose oil* 4 1 

Armaforce® 3 0.8 

Chinese herbs 3 0.8 

Garlic 3 0.8 

Herbal mixture 3 0.8 

Fennel 3 0.8 

Lecithin 3 0.8 
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CMP   Number of times each CMP used 

(total number=390) 

% 

Olive leaf extract 2 0.5 

Peppermint tea 2 0.5 

Echinacea 2 0.5 

Slippery elm powder 2 0.5 

Anise, antifungal herb, belladonna, CBD oil, 

curcumin, chamomile, chaste tree, cinnamon, 

elderberry, ginger, ginkgo, ginseng, green barley, 

liquorice, turmeric, valerian root, withania 

(ashwagandha), alpha CPS+, antifungal herb, 

caraway, herbal multivitamin 

1 5.4 

Minerals 64 16.2 

Iron 32 8.2 

Magnesium 23 5.9 

Zinc 5 1.3 

Colloidal silver 2 0.5 

Calcium, hair and energy formula 1 0.3 

Nutritional supplement 48 12.3 

Probiotic 17 4.4 

Fish oil 12 3.1 

Brewer’s yeast 5 1.3 

Lysine 4 1 

DHA 2 0.5 

Encapsulated placenta 2 0.5 

Glucosamine 2 0.5 

Omega 3, co enzyme q10, vegan protein, 

activated charcoal 

1 0.3 

Aromatherapy 16 3.9 

Clary sage oil 3 0.8 

Lavender oil 3 0.8 

Other essential oils such as frankincense, lemon, 

eucalyptus, green tea and ice blue oil 

10 2.6 

Combinations  16 4.1 

Mineral and vitamin combination 11 2.8 

Iron plus vitamin C 4 1 

Vitamins and minerals 3 0.8 

Iron plus folic acid, iron plus vitamin B12, Folic 

acid plus iodine and calcium, Magnesium plus 

zinc and vitamin D 

1 0.3 

Nutritional supplement plus vitamin plus mineral   

Nutritional supplement plus vitamin plus mineral 2 0.5 

Herb and vitamin combination   

Blend of vitamin C and rosehip herb 1 0.3 

Herb, mineral and vitamin combination   

Blend of minerals, herbs, vitamins 1 0.3 

Herb, nutritional supplement and vitamin 

combination 

  

Blend of essential oil, fatty acids, vitamin D and 

vitamin E 

1 0.3 

Homeopathy 6 1.6 

Arnica 3 0.8 

Other homeopathic products such as hylands 

bioplasma 

3 0.8 

* These CMPs were reported to be used during pregnancy. 
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3.7.8 Safety classification of the CMPs used 

 

The CMPs reported as used by participants were classified according to their safety of use 

while breastfeeding using the available peer-reviewed literature (Figure 3.9). Most of 

vitamins, minerals, nutritional supplements and aromatherapy were found to be safe. Over 

39% of used herbs were safe (blessed milk thistle, garlic, lecithin, peppermint tea, echinacea, 

chamomile, ginger, green barley, turmeric and caraway) while 12.8% of herbs were classified 

as contraindicated (anise, belladonna, CBD oil, chaste tree, ginkgo, ginseng, liquorice and 

valerian root). The safety of the remaining CMPs could not be identified due to the lack of 

scientific literature pertaining to them. The safety of multivitamins and combined CMPs were 

not assessed due to the vast variation between brands and doses. For further details regarding 

the classification of used CMPs, see table 3.5.  

 

 

Figure 3.9 Classification of CMs according to the safety of use while breastfeeding. 
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Table 3.5 Classification of CMPs according to the safety of use while breastfeeding. 

CMP  Number 

of 

women 

using the 

CMPs 

% of 

women 

Safety of use while breastfeeding  

Vitamins  

Vitamin B 5 12.8% Safe  

Vitamin C 6 18.4% Safe  

Vitamin D 28 71.8% Safe  

Minerals  

Calcium 1 1.6% Safe  

Iron  32 50.8% Safe  

Magnesium 23 36.5% Safe  

Zinc 5 7.9% Safe  

Colloidal silver 2 3.2% Not enough information found 

Herbs  

Fenugreek  18 30% Not enough information found (Budzynska et al., 2012; 

Drugs and Lactation Database, 2006-) (Drugs and 

Lactation Database, 2006-) 

Blessed milk thistle 6 10% Safe  

Chinese medicine 3 5% Not enough information found 

Garlic  3 5% Safe  

Fennel  3 5% Safe (less than 2 weeks use, normal amount)  

Lecithin  3 5% Safe  

Olive leaf extract 2 3.3% Not enough information found 

Peppermint tea 2 3.3% Safe  

Echinacea  2 3.3% Safe  

Slippery elm powder 2 3.3% Not enough information found 

Anise  1 1.6% Contraindicated  

Belladonna 1 1.6% Contraindicated  

CBD oil 1 1.6% Contraindicated  

Curcumin  1 1.6% Not enough information found 

Chamomile  1 1.6% Safe  

Chaste tree 1 1.6% Contraindicated  

Cinnamon 1 1.6% Not enough information found 

Elderberry  1 1.6% Not enough information found 

Ginger  1 1.6% Safe  

Ginkgo  1 1.6% Contraindicated  

Ginseng  1 1.6% Contraindicated  

Green barley 1 1.6% Safe  

Liquorice  1 1.6% Contraindicated  

Turmeric  1 1.6% Safe  

Valerian root 1 1.6% Contraindicated  

Withania 

(Ashwagandha) 

1 1.6% Not enough information found 

Caraway  1 1.6% Safe  

Aromatherapy  

Clary sage 3 50% Safe (The National Association for Holistic 

Aromatherapy, 2020) 

Lavender 3 50% Safe (The National Association for Holistic 

Aromatherapy, 2020) 

Nutritional supplement  

DHA supplement/fish oil 14 30.4% Safe  

Probiotic 17 37% Safe (Elias et al., 2011) 

Brewer’s yeast  5 10.9% Not enough information found 

Lysine  4 8.7% Not enough information found 
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CMP  Number 

of 

women 

using the 

CMPs 

% of 

women 

Safety of use while breastfeeding  

Encapsulated placenta 2 4.3% Not enough information found (Marraccini & Gorman, 

2015) 

Glucosamine  2 4.3% Not enough information found  

CO enzyme q10 1 2.2% Not enough information found  

Activated charcoal 1 2.2% Not enough information found 

 

3.7.9 Administration of CMPs to infants/babies 

 

This study found that 84 mothers, constituting 34% of the total number of participants, gave 

CMP to their infants/babies. Over 91% of them were themselves a CMP user. A statistically 

significant relationship was found between the maternal use of CMPs and the introduction of 

CMPs to infants or babies (Chi=19.756, df=1, P<.001). Babies were less likely to be given 

CMP if the mother is not a CMP user. A total of 92 CMP was given to 84 infants/babies in 

the last 12 months (1.1 CMP per child) and many of them were ready-made combinations. 

The most commonly used CMPs were nutritional supplements and homeopathic preparations 

followed by herbs and vitamins. (Table 3.6) 

 

Table 3.6 Frequency of use of reported CMPs given to infants or babies. 

CMP   Number of times each 

CMP used  

(total number=92) 

%% 

Nutritional supplement 22 23.9 

Baby probiotic 17 18.5 

Fish oil 3 3.3 

Nutritional yeast, omega 3 1 2.2 

Homeopathy 17 18.5 

Brauer teething liquid® (consists of chamomile, vitamin D3 and 

other homeopathic ingredients) 

4 23.5 

Brauer colic relief® (consists of chamomile, dill Seed Oil and other 

homeopathic ingredients) 

2 11.8 

Arnica  2 11.8 

Weleda teething powder® (consists of chamomilla root and conchae) 2 11.8 

Rescue remedy kids® (a blend of chamomile, dill seed oil and other 

homeopathic ingredients) 

1 5.9 

Other homeopathic preparations 6 35.2 

Herbs  16 17.4 

Essential oil blend 4 4.3 

Chamomile 3 3.3 

DoTerra digestion blend® (consists of ginger, fennel and coriander) 2 2.2 

Gripe water (a blend of fennel, ginger, chamomile, liquorice, 

cinnamon and lemon balm) 

2 2.2 

Lavender oil, liquorice, peppermint oil, cumin, herbal tea 1 5.4 

Vitamins 14 15.2 

Vitamin D 9 9.8 
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CMP   Number of times each 

CMP used  

(total number=92) 

%% 

Multivitamin 2 2.2 

Vitamin C 2 2.2 

Vitamin B12 1 1.1 

Minerals 4 4.3 

Iron 4 4.3 

Aromatherapy 2 2.2 

Essential oils 2 2.2 

Combinations of CMPs 17 18.5 

I-Herbs plus minerals combination 14 15.2 

Infants friend® (a blend of cassia oil, anise oil, dill oil, magnesium 

carbonate and ammonium bicarbonate) 

13 14.1 

Magnesium supplement with chamomile and passionflower extracts 1 1.1 

II-Herbs plus vitamins 2 2.2 

A herbal mixture of vitamin C, vitamin A and zinc 2 2.2 

III-Vitamins plus nutritional supplement 1 1.1 

Fish oil and multivitamin 1 1.1 

 

These CMPs were given to infants/babies to manage different health conditions as reported 

by mothers. CMPs were used to relieve some symptoms (e.g., colic pain, colds and teething), 

manage any deficiency (e.g., vitamin D and iron), aid in sleep disturbances and unsettled 

behaviour or to support babies’ immunity and health. Herbs were mainly given for the relief 

of teething related symptoms, colic and wind pain, cold and help in sleeping issues. The 

nutritional supplements were used to help babies develop their gut health and general 

wellbeing. They were also used to manage some symptoms such as colic and wind pain. 

Some mothers gave their babies probiotics post-antibiotic treatment to balance their gut flora. 

The most common vitamin given to the babies was vitamin D to manage deficiency. Teething 

and gastrointestinal tract problems such as gases, colic, reflux and constipation were the 

major reason to use some herbs and mineral combinations in addition to homeopathic 

preparations. Aromatherapy preparations were used mainly for respiratory tract problems 

such as colds and asthma.  

 

The most common illnesses or symptoms that the babies suffered as reported by participants 

were gastrointestinal problems, teething-associated pain and deficiency of vitamin D (Figure 

3.10). 
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Figure 3.10 Babies’ conditions or symptoms treated with CMPs. 

 

3.7.10 Safety classification of CMPs given to babies 

 

The reported CMPs by participants were classified according to their safety of use by babies 

under 2 years of age using the available peer-reviewed literature (Figure 3.11). Most of 

vitamins, minerals and nutritional supplements were found to be safe. A high percentage 

(60%) of used herbs were safe (chamomile, fennel, gripe water, liquorice and cumin) while 

6.7% of herbs were classified as contraindicated (peppermint). The safety classification of the 

majority of homeopathic preparations (83%) was unknown and the remaining 18.2% were 

contraindicated. The aromatherapy oils were not stated by the participants and therefore not 

classified. The safety of the remaining CMPs could not be identified due to the lack of 

scientific literature about them. The safety of multivitamins and some combined CMPs were 

not assessed due to the vast variation between brands and doses.  For further details regarding 

the classification of used CMPs see table 3.7. 
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Figure 3.11 Classification of CMPs according to the safety of use by babies. 

 

 

 

Table 3.7 Classification of CMPs given to babies according to the safety of use. 
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CMP given to babies   Number of 

times CMP 

used  

%% Safety classification 

Fennel  2 13.3 Safe  

Coriander  2 13.3 Not enough data 

DoTerra digestion blend® (consists of 

ginger, fennel and coriander) 

2 13.3 Not enough data 

Gripe water (a blend of fennel, ginger, 

chamomile, liquorice, cinnamon and 

lemon balm) 

2 13.3 Safe (Lucassen, 2010) 

Lavender oil 1 6.7 Not enough data 

Liquorice 1 6.7 Safe  

Peppermint oil 1 6.7 Contraindicated (Kligler & Chaudhary, 

2007) 

Cumin  1 6.7 Safe  

Vitamins    

Vitamin D 9 64.3 Safe  

Vitamin C 2 14.3 Safe  

Vitamin B12 1 7.1 Safe  

Minerals    

Iron 4 100 Safe (if a baby is anaemic, premature) 

(Gray-Donald, 2013; "Iron needs of 

babies and children," 2007) 

Aromatherapy    

Essential oils (unknown) 2 2.2 Unknown 

Combinations of CMs    

Herbs plus minerals combination     

Infants friend® (a blend of cassia oil, anise 

oil, dill oil, magnesium carbonate and 

ammonium bicarbonate). 

13 92.9 Not enough data 

Magnesium supplement with chamomile 

and passionflower extracts. 

1 7.1 Not enough data 

 

3.7.11 Discontinuation of CMP use 

 

The discontinuation of different types of CMP was reported by 39 participants (15.8%) as 

breastfeeding started (Table 3.8). Most of the discontinued CMPs were herbs or herbal teas. 

The main reason for the discontinuation was having safety concerns about CMP use while 

lactating. The second reason was related to personal beliefs that some CMP may reduce milk 

supply. Others were attributed to unpleasant side-effects, medical advice and the beliefs of 

lack of need for CMP while breastfeeding.  

 

Some of the CMPs were discontinued due to a combination of reasons. Some herbs were 

stopped due to safety, lack of need or due to their potential to reduce milk supply. While 

minerals (e.g., magnesium) and multivitamins were stopped due to all reasons reported 

above, unpleasant side effects were also noted as a reason for discontinuation. 
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Table 3.8 Reasons and types of discontinued CMPs. 

Reason CM stopped Number of times 

CM stopped were 

reported (each) 

Total (%) 

CMP stopped 

because of safety 

reason 

Olive leaf extract 4 34 (61.8) 

Armaforce® 3 

Echinacea 3 

Aromatherapy and essential oils 3 

Certain herbs that assist with detoxification or 

hormone regulation 

3 

Herbal teas 2 

Evening primrose 2 

General multivitamin 2 

Cinnamon, elderberry, folic acid, glucosamine, 

iron, magnesium, vitamin D, ubiquinol (Q10), 

immune defense supplements, sleep supportive 

herbs, vitamins for hair skin and nails, fat 

burners such as maxine's burn pills 

1 

CMP stopped 

because they reduce 

milk supply 

Peppermint. 2 8 (14.5) 

Aromatherapy and essential oils, herbal teas, 

garlic, general multivitamin, horseradish tablets 

and sage 

1 

CMP stopped 

because of unpleasant 

side-effects 

Brewer’s yeast, fennel, fenugreek, magnesium, 

milk thistle, peppermint 

1 6 (10.9) 

CMP stopped as there 

is no need to take 

them 

Echinacea, raspberry leaf, olive leaf extract and 

a general multivitamin 

1 4 (7.3) 

CMP stopped 

because of medical 

advice 

Magnesium, armaforce® 1 2 (3.6) 

CMP stopped without 

any reported reason 

Breastfeeding multivitamin 1 1 (1.8) 

Total 55 

 

 

3.7.12 Conventional medicines use by participants 

 

Our study found that 114 breastfeeding women (46%) were using conventional medicines to 

manage various health conditions. Within this group, 85 women (74.6%) were found to be 

concurrent users of CMPs and conventional medicines (Figure 3.12). Both CMP users and 

non-users used these medications to manage similar conditions that were related or unrelated 

to breastfeeding. The most commonly reported conditions treated with concurrent use of 

CMPs and conventional medicines were related to psychological problems, respiratory tract 

diseases and breastfeeding-related conditions. Figure 3.13 shows the different health 

conditions managed by conventional medicine only and those with concurrent use with CMPs 
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Figure 3.12 The incidence of concurrent use of conventional medicines with CMPs by 

participants. 
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Figure 3.13 Health conditions treated by conventional and CMPs by participants. 

 

 

3.7.13 Recommendation of CMPs 

 

The majority of women (81.8%) reported that they used CMPs based on the recommendation 

of a health care professional. General practitioners (GP) were the main source of these 

recommendations in 48.9% of the cases followed by obstetricians (25%) and midwives 

(22.8%). Only 9.2% of women used CMPs on the recommendation of a pharmacist. In 

contrast, 41.9% of the women also used CMPs based on recommendations from a non-

practitioner, with self-prescription (26.1%) being the main contributor (Figure 3.14). 
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Figure 3.14 Recommendation of CMP use for breastfeeding women. 

 

3.7.14 Information sources about CMPs for breastfeeding women 

 

Women in this study tended to use multiple sources of information about CMP use while 

breastfeeding as can be seen in figure 3.15. The main source of information for their use of 

CMPs was their conventional maternity care practitioners followed by the media including 

the internet, non-practitioners and CM practitioners respectively. 

 

Multiple sources of information were used by women. The source of information for the 

participants about CMPs was mainly from conventional maternity care practitioners (48.1%). 

General practitioners (18.4%), midwives (10.3%) and pharmacists (10.3%) were used more 

than other conventional practitioners. When other sources of information were assessed it 
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were general practitioners (18.4%), internet (17.9%), midwives (10.3%) and pharmacists 

(10.3%) (Figure 3.15). 

 

 

Figure 3.15 Sources used for CMPs information. 

 

3.7.15 Place of obtaining CMPs 

 

Participants mainly obtained their CMP from community pharmacies and to a lesser extent 

from other places such as health food shops and supermarkets (Figure 3.16). 
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Figure 3.16 Places of obtaining or buying CMPs by participants. 

3.7.16  Do the participants perceive themselves to be aware of the safety of CMPs?  

 

Similar to the pregnant women survey, the participants were asked two questions to rate their 

perceptions about their CMPs knowledge and whether they can use CMPs safely while 

breastfeeding or not. The first question was “I am well informed about CM” and covered self-

evaluation about their CMPs information. The second question was “I know how to use CM 

safely while breastfeeding” and concerned with the ability to use CMPs safely in lactation. 

Both items were answered on a five-Likert scale that ranges from one (strongly disagreeing) 

to five (strongly agreeing). Responses of the participants will be discussed in detail in the 

following text.  

Participants were initially asked about their knowledge about CMPs in general. About 54% of 

them considered themselves well informed (agree and strongly agree) about CMPs while 

19% were not (disagree and strongly disagree) and the remaining (27%) were neutral (neither 

agreed nor disagreed) about their knowledge. Then, women were asked about the safe use of 

CMPs during breastfeeding. Over half of them (54.3%) believed that they can use CMPs 

safely, while 25.5% of the women did not have this belief. The remaining 20.2% of the 

women did not know whether they can use CMPs safely or not (Figure 3.17). 
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Figure 3.17 The awareness of breastfeeding women of the safety of CMP. 

 

 

 

A comparison between participants found that CMP-users (62.5%) thought they were more 

informed about CMPs than non-users (27%). Moreover, more than 64.8% of CMP-users 

thought they knew how to use CMPs safely, while a small proportion of the non-users 23.8% 

could use them safely (Figure 3.18). 

 

Figure 3.18 Comparison between the awareness of safety of breastfeeding CMP-users and 

non-users. 
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3.7.16.1 Are CMP users aware of the safety of CMPs? 

 

Regarding knowledge about CMPs, most CMP-users (62.5%) thought they were well 

informed while 12% were not. About one-fourth (25.5%) of them neither agreed nor 

disagreed. When asked if they knew how to use CMPs safely during lactation, the majority 

(64.8%) of the women in this group thought they did know while 17.9% were neutral. Only 

17.3% of the CMPs users did not think they can use CMPs safely (Figure 3.18). 

 

3.7.16.2 Are non-CMP users aware of the safety of CMPs? 

 

A different trend was observed with non-CMP users. Almost half of this group (41.3%) 

thought they were not well informed about CMP, while a lower proportion (27%) thought 

they were knowledgeable and the remaining (31.7%) were neutral. When it came to the use 

of CMPs safely, it has been found that 49.2% of them thought they did not know how to use 

CMPs safely while 23.8% self-rated themselves as they know. The remaining 27% of non-

CMP users neither agreed nor disagreed with this statement (Figure 3.18). 

 

Sociodemographic variables in addition to other variables were assessed for their effect on 

the participants’ beliefs about CMPs (first and second questions) using Kruskal-Wallis H and 

Mann-Whitney U tests (Table 3.9). A significant association was found in relation to the 

place of mothers’ birth, maternal and babies’ use of CMP while breastfeeding. All these 

significant factors were included in a regression model for further analysis as shown in the 

following section. 
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Table 3.9 Sociodemographic and breastfeeding-related characteristics of survey respondents. 

Variable  Group First question:  

I am well informed about 

CM  

P-

value 

Second question: I know 

how to use CM safely 

while breastfeeding 

P-

value 

Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 

 Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 

 

Age (2 groups) 18-29 

years 

17(20) 24 

(28.2) 

44 

(51.8) 

.726 23 

(27.1) 

17 (20) 45 

(52.9) 

.713 

30-44 

years 

31 

(19.1) 

43 

(26.5) 

88 

(54.3) 

40 

(24.7) 

33 

(20.4) 

89 

(54.9) 

Education  

(2 groups) 
Year 12 or 

less 

17 

(22.7) 

24 (32) 34 

(45.3) 

.111 21(28) 17 

(22.7) 

37 

(49.3) 

.340 

TAFE or 

higher 

31 (18) 43 (25) 98 

(57) 

42 

(24.4) 

33 

(19.2) 

97 

(56.4) 

Employed  

(4 groups) 
No 18 

(17.5) 

32 

(31.1) 

53 

(51.5) 

.522 27 

(26.2) 

22 

(21.4) 

54 

(52.4) 

.771 

Yes, part-

time 

15 

(20.8) 

16 

(22.2) 

41 

(56.9) 

17 

(23.6) 

12 

(16.7) 

43 

(59.7) 

Yes, full-

time 

11 

(21.2) 

11 

(21.2) 

30 

(57.7) 

14 

(26.9) 

12 

(23.1) 

26 

(50) 

Yes, 

casual or 

other 

4 

(22.2) 

8 (44.4) 6 

(33.3) 

5 

(27.8) 

4 (22.2) 9 (50) 

Income  

(4 groups) 
Less than 

$31,199 

2 (8) 8 (32) 15 

(60) 

.354 7 (28) 5 (20) 13 

(52) 

.842 

$31,200-

$64,999 

6 

(17.6) 

7 (20.6) 21 

(61.8) 

10 

(29.4) 

5 (14.7) 19 

(55.9) 

$65,000-

$103,999 

15 

(20.3) 

26 

(35.1) 

33 

(44.6) 

19 

(25.7) 

19 

(25.7) 

36 

(48.6) 

More than 

$104,000 

23 

(22.1) 

24 

(23.1) 

57 

(54.8) 

26 (25) 18 

(17.3) 

60 

(57.7) 

Postcodes NSW 22 

(24.7) 

26 

(29.2) 

41 

(46.1) 

.098 24 (27) 25 

(28.1) 

40 

(44.9) 

.30 

VIC 14 

(22.6) 

17 

(27.4) 

31 

(50) 

13 (21) 10 

(16.1) 

39 

(62.9) 

QLD 6 (10) 14 

(23.3) 

40 

(66.7) 

12 (20) 11 

(18.3) 

37 

(61.7) 

SA 6 

(31.6) 

4 (21.1) 9 

(47.4) 

8 

(42.1) 

3 (15.8) 8 

(42.1) 

WA 0 (0) 4 (30.8) 9 

(69.2) 

4 

(30.8) 

1 (7.7) 8 

(61.5) 

TAS 0 (0) 1 (50) 1 (50) 1 (50) 0 (0) 1 (50) 

NT 0 (0) 1 (50) 1 (50) 1 (50) 0 (0) 1 (50) 

Number of 

children  

(2 groups) 

Zero 

children 

22 

(20.4) 

34 

(31.5) 

52 

(48.1) 

.214 34 

(31.5) 

17 

(15.7) 

57 

(52.8) 

.310 

More than 

1 child 

26 

(18.7) 

33 

(23.7) 

80 

(57.6) 

29 

(20.9) 

33 

(23.7) 

77 

(55.4) 

Born in 

Australia 
Yes 40 

(20.9) 

56 

(29.3) 

95 

(49.7) 

.041* 55 

(28.8) 

37 

(19.4) 

99 

(51.8) 

.066 
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Variable  Group First question:  

I am well informed about 

CM  

P-

value 

Second question: I know 

how to use CM safely 

while breastfeeding 

P-

value 

Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 

 Don’t 

know 

(%) 

Neutral 

(%) 

Know 

(%) 

 

No 8 

(14.3) 

11 

(19.6) 

37 

(66.1) 

8 

(14.3) 

13 

(23.2) 

35 

(62.5) 

Maternal use 

of CM while 

breastfeeding 

No 26 

(41.3) 

20 

(31.7) 

17 

(27) 

.000* 31 

(49.2) 

17 (27) 15 

(23.8) 

.000* 

Yes 22 (12) 47 

(25.5) 

115 

(62.5) 

32 

(17.4) 

33 

(17.9) 

119 

(64.7) 

Babies use of 

CMs 
Yes 

 

 

7 (8.3) 

 

20 

(23.8) 

 

57 

(67.9) 

 

.000* 8 (9.5) 

 

11 

(13.1) 

 

65 

(77.4) 

 

.000* 

No 41 

(25.2) 

47 

(28.8) 

75 

(46) 

 

55 

(33.7) 

39 

(23.9) 

69 

(42.3) 

Place of 

obtaining 

CMs  

Pharmacy 33 (21) 46 

(29.3) 

78 

(49.7) 

.136 44 (28) 32 

(20.4) 

81 

(51.6) 

.213 

Other 15 

(16.7) 

21 

(23.3) 

54 

(60) 

19 

(21.1) 

18 (20) 53 

(58.9) 

Have medical 

conditions or 

diseases 

before 

becoming 

pregnant 

No 28 

(18.2) 

38 

(24.7) 

88 

(57.1) 

.169 38 

(24.7) 

30 

(19.5) 

86 

(55.8) 

.544 

Yes 20 

(21.5) 

29 

(31.2) 

44 

(47.3) 

25 

(26.9) 

20 

(21.5) 

48 

(51.6) 

Have any 

medical 

conditions 

related to 

breastfeeding 

No 15 

(26.8) 

15 

(26.8) 

26 

(46.4) 

.136 18 

(32.1) 

13 

(23.2) 

25 

(44.6) 

.079 

Yes 32 

(17.1) 

51 

(27.3) 

104 

(55.6) 

43 (23) 36 

(19.3) 

108 

(57.8) 

 

 

3.7.16.3 What are the characteristics of women who believe they are aware of the safety of 

CMPs? 

 

The results of the ordinal regression model predicting the likelihood of being informed about 

CMPs and the ability to use CMPs safely during breastfeeding can be shown in table 3.10. 

The first model assessed the likelihood of sociodemographic and lactation-related 

characteristics with being well informed about CMs. The first model “I am well informed 

about CM” was statistically significant, (Chi= 41.692, df= 3, p<0.001), and explains 18% of 

the variance. The second model “I know how to use CM safely while breastfeeding” assessed 

the likelihood of sociodemographic and lactating-related characteristics with the ability to use 
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CMPs safely. The model was statistically significant, (Chi= 57.198, df= 3, p<0.001), and 

explains 23.9% of the variance. 

 

Table 3.10 Ordinal regression characteristics of participants who perceive they are well 

informed and know how to use CMP safely while breastfeeding. 

Characteristics I am well informed about CM I know how to use CM safely 

while breastfeeding 

Odds ratio 95%CI P-value Odds ratio 95%CI P-value 

Any use of CM 

products 

      

CM user 4.15 2.319-7.411 <.001 4.05 2.25-7.286 <.001 

Non-CM user REF  _ REF  _ 

Place of birth for 

mothers 

      

Australia 0.49 0.264-0.926 .028 0.46 0.241-

0.875 

0.018 

Overseas REF  _ REF  _ 

Has given baby any 

CM 

      

Yes 1.96 1.114-3.470 .02 3.48 1.892-

6.385 

<.001 

No REF  _ REF  _ 

 

Women who used CMPs were 4.1 times more likely to believe that they were well informed 

about CMPs compared to non-CMP users (OR 4.1; P< .001) and 4.05 times more likely to 

think that they were able to use CMP safely while breastfeeding (OR 4.05; P<.001). They 

were almost twice likely to think they were well informed about CMP if they were born 

overseas (OR 2.04; P=0.028) or were giving their baby a CMP (OR 1.96; P=0.02).  The 
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likelihood of knowing how to use CMP safely while breastfeeding was 2.1 and 3.48 if 

women were born overseas (OR 2.1; P=0.018) or gave CMP to their babies (OR 3.48; 

P<.001) respectively.  

 

3.7.17 The Awareness of Safety of Australian Breastfeeding Women (ASS-ABW)  

 

The exploratory factor analysis process was used to develop the Awareness of Safety Scale of 

Australian Breastfeeding Women (ASS-ABW) and identify the factors upon which this scale 

is based. The procedures applied in the pregnant women survey (section 2.8.16) were 

followed in this survey to find out these factors and construct the (ASS-ABW). The next 

sections will explain the results of the face, content and construct validity that was conducted 

by the research group. It will also present the results of the EFA that identified factors which 

were used to build ASS-ABW. 

 

3.7.17.1 Construction of the questionnaire and face validity 

 

Initially, a literature review on potential domains addressing breastfeeding women’s 

awareness of the safety of CMs was performed to provide an initial basis for selecting items 

to be included in this questionnaire. A questionnaire was then constructed by the main 

researcher and reviewed by an experienced research group (See section 3.6.2). 

 

A readability test using the Flesch Reading Ease test was performed showing a score of 51.9 

for the questionnaire. This score classifies the questionnaire to be understandable by a tenth 

to a twelfth-grade school student level (Calderón et al., 2006). 

 

3.7.17.2 Pre-test and pilot study and content validity 

 

This section is similar to section 2.8.15.2. A group of ten lactating women (or were lactating 

in the past 12 months) were recruited to participate in the pre-test. The women were 

randomly selected from residents in Brisbane city, Australia. The survey was completed 

individually by the participants in the presence of the main researcher to ensure that all 
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comments were documented. The main comment of the women was about including the 

meaning of CM in each part to remind them of it until the end of the survey. Three women 

only complained about the length of the questionnaire, but others found it convenient and 

could be completed in 10-15 minutes.  

 

Afterwards, the main researcher discussed with each participant their understanding of the 

questions to make sure that the questionnaire will achieve the goals of the study. The content 

and terminology of the questionnaire were clear for the participants without providing any 

previous explanation about the research.  

 

As all the participants in the pre-test agreed that the questionnaire’s wording and instructions 

were clear and can be easily understood, the definition of CMs was added in each part of the 

survey and thus it was ready to be used and recruitment of participants was initiated.  

 

The pilot study was conducted on the first ten participants. An initial EFA was performed to 

check how items of the questionnaire fell around expected factors according to the conceptual 

model. The clustering of the items in the initial analysis indicated that results complied with 

anticipated factors (mentioned in section 3.5). 

 

 

3.7.17.3 Final validity and reliability test   

 

The recruitment of participants was completed and 247 women from across Australia 

completed the survey (Table 3.2). Data from the survey was imported into the statistics 

software package SPSS for Windows, release 25, which was used for all statistical analyses. 

The third section of the questionnaire was focused on the participants’ awareness, beliefs and 

attitudes about CMP safety during pregnancy. Therefore, only this section was included in 

the validity and reliability of assessments after data collection as previously explained in 

section 3.7.  
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Factor analysis of 28 Likert scale items was performed using exploratory factor analysis 

(EFA) with principal axis factoring (PAF) to assess the validity of the questionnaire and to 

identify items underlying each subscale (factor). Varimax rotation with 1 as the Eigenvalue 

was used. The suitability of the data was checked using Bartlett’s Test of Sphericity (BTS) 

(Chi-square=3643.602; Df=378, p<0.001) and the Kaiser-Meyer-Olkin measure (KMO) of 

sampling adequacy (.804) for all items. Carpenter (2018) recommended that Bartlett’s chi-

square should be significant at P<0.005 and KMO value >0.60. See figure 3.19below. 

 

 

Figure 3.19 Scree plot of factors 

 

The EFA of the full 28 items and the scree plot indicated an 8-factor solution explaining 57% 

of the variance, as shown below in table 3.11. The initial scales were constructed from the 

factor loadings of each item onto these eight factors. Items that load on more than one factor 

were interpreted within the factor with the highest loading.  

 

All items in the third section were also tested for reliability. The results of the survey showed 

good internal consistency with Cronbach’s alpha ranging from 0.531 and 0.934 for the 8 

subscales after checking the potential deletion of items with low correlation to others in the 
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same subscale. Cronbach’s alpha values for the resulting factors suggest that the items have 

relatively very good internal consistency.  

 

3.7.17.4 Selection of items to be retained in the identified factors   

 

To select the most appropriate items, some rules have been suggested by statistical scholars 

(mentioned in section 2.8.16.4) (Carpenter, 2018; Costello & Osborne, 2005). Therefore, 

none of our items needs deletion except for the sixth and seventh factors that consist of two 

items only. These factors may need further addition of items or need to be reworded in future 

studies (Table 3.12).  

Table 3.11 Exploratory factor analysis output and variance. 

Total Variance Explained 

Factor 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% 

1 6.495 23.198 23.198 6.205 22.162 22.162 4.659 16.640 16.640 

2 3.206 11.449 34.647 2.731 9.753 31.915 2.431 8.684 25.324 

3 2.670 9.534 44.181 2.257 8.061 39.976 1.668 5.956 31.280 

4 1.827 6.524 50.706 1.412 5.043 45.019 1.636 5.843 37.123 

5 1.514 5.407 56.113 1.103 3.939 48.958 1.620 5.785 42.907 

6 1.307 4.668 60.781 .970 3.463 52.421 1.438 5.135 48.043 

7 1.174 4.194 64.975 .721 2.575 54.995 1.423 5.082 53.125 

8 1.071 3.825 68.800 .563 2.012 57.007 1.087 3.882 57.007 

9 .900 3.214 72.014       

10 .807 2.882 74.896       

11 .712 2.542 77.437       

12 .668 2.385 79.822       

13 .605 2.161 81.983       

14 .594 2.122 84.105       

15 .576 2.058 86.163       

16 .555 1.982 88.144       

17 .492 1.758 89.902       

18 .459 1.639 91.541       

19 .389 1.388 92.929       

20 .373 1.332 94.261       

21 .340 1.213 95.474       

22 .324 1.155 96.629       

23 .301 1.075 97.704       

24 .249 .888 98.592       

25 .211 .754 99.346       

26 .099 .354 99.700       

27 .047 .167 99.867       

28 .037 .133 100.000       

Extraction Method: Principal Axis Factoring. 
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Table 3.12 Rotated factor matrix for the items with their loadings. 

Rotated Factor Matrix a 

Items  

Factor 

1 2 3 4 5 6 7 8 

CM are safer than over the counter 

medicines during pregnancy. 

.921        

CM are safer than over the counter 

medicines while breastfeeding. 

.921        

CM are safer than prescription medicines 

while breastfeeding. 

.917        

CM are safer than prescription medicines 

during pregnancy. 

.915        

I take CM instead of prescription 

medicines. 

.597        

CM are more effective than prescription 

medicines. 

.582        

CM available in Australia are safe to use.  .793       

Australian manufactured CM are safe to 

use. 

 .681       

CM are of high quality.  .603       

CM sold or manufactured in Australia are 

pure and uncontaminated. 

 .582       

CM sold or manufactured in Australia are 

effective. 

 .505 .334      

I am aware of the Australian registration 

system which uses abbreviations such as 

AUST L and AUST R on the labels of 

CM. 

  .728      

I am aware of the role of the Therapeutic 

Goods Administration (TGA) in 

regulating CM. 

  .562      

I know where the CM that I use is/are 

manufactured. 

  .534      

My CM is manufactured in a country that 

has strict medication regulations. 

  .438      

It is important to seek advice from a health 

practitioner about the safety of CM while 

breastfeeding. 

   .728     

I ask healthcare professionals about CM 

before I take them. 

   .704     

It is necessary to inform the doctor of any 

CM being taken while breastfeeding. 

   .537     

All brands of a specific CM are equally 

effective. 

    .765    

All brands of a specific CM contain the 

same amount of active ingredients. 

    .699    

The Therapeutic Goods Administration 

regulates CM that are available online 

from international websites. 

    .409    

It is safe to consume both CM and 

prescription medicines at the same time 

while breastfeeding. 

     .888   

It is safe to consume both CM and 

prescription medicines at the same time 

during pregnancy. 

     .735   

CM that are only available online are of 

inferior quality. 

      .823  
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Rotated Factor Matrix a 

Items  

Factor 

1 2 3 4 5 6 7 8 

CM available in pharmacies are of higher 

quality than those available from other 

sources. 

      .751  

I read the label/s of CM before buying.        .603 

Before buying CM, I search online about 

use, warnings or interactions with other 

medications. 

       .546 

Natural products used during 

breastfeeding may cause some side-

effects. 

       .361 

Extraction Method: Principal Axis Factoring.  

Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 8 iterations. 

 

The factors were named according to their nature. Factor analysis identified strongly associated 

items and categorised them into the following factors:  

 

First factor: Comparative beliefs of CMPs in comparison to conventional medicines. 

A total of six items were contained in this factor and represented the attitudes and beliefs of 

breastfeeding women about the safety and efficacy of CMP in comparison to conventional 

medicine. The internal consistency of this factor was excellent (α = 0.934) and explained 

16.64% of the total percentage of variance. All the items in this factor were positively 

correlated and all the correlations were significant (Table 3.13). 

 

Table 3.13 Correlation matrix of items constituting the first factor. 

Items**  1 2 3 4 5 6 

CM are safer than over the counter medicines during 

pregnancy. 

1.0      

CM are safer than over the counter medicines while 

breastfeeding. 

.928 1.0     

CM are safer than prescription medicines while 

breastfeeding. 

.900 .920 1.0    

CM are safer than prescription medicines during 

pregnancy. 

.953 .915 .885 1.0   

I take CM instead of prescription medicines. .523 .514 .546 .525 1.0  

CM are more effective than prescription medicines. .510 .489 .519 .492 .547 1.0 

**Correlations are significant at 0.01 

 

Second factor: Perceptions and knowledge of lactating women of risk/safety, efficacy and 

quality of CMPs.  

The second subscale contained items about the awareness of breastfeeding women of safety, 

efficacy and quality of CMP sold or manufactured in Australia. This factor consisted of five 
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items which showed good internal consistency with Cronbach’s alpha (α = 0.802). The 

correlations between all the items were positive and significant and the total percentage of 

variance explained by this factor was 8.684% (Table 3.14). 

 

Table 3.14 Correlation matrix of items constituted the second factor. 

Items**  1 2 3 4 5 

CM available in Australia are safe to use. 1.0     

Australian manufactured CM are safe to use. .562 1.0    

CM are of high quality. .546 .403 1.0   

CM sold or manufactured in Australia are pure and 

uncontaminated. 

.457 .421 .356 1.0  

CM sold or manufactured in Australia are effective. .442 .414 .537 .241 1.0 

**Correlations are significant at 0.01 

 

Third factor: Breastfeeding women’s awareness of CMP regulations. 

The third subscale contained items about the perceptions of breastfeeding women about CMP 

regulations. It also included their knowledge and perceptions about the regulation of CMP in 

Australia. This factor consisted of four items which showed an acceptable internal 

consistency with Cronbach’s alpha (α = 0.677). The correlations between all the items were 

positive and significant and the total percentage of variance explained by this factor is 

5.956% (Table 3.15). 

Table 3.15 Correlation matrix of items constituting the third factor. 

Items**  1 2 3 4 

I am aware of the Australian registration system which uses 

abbreviations such as AUST L and AUST R on the labels of CM. 

1.0    

I am aware of the role of the Therapeutic Goods Administration (TGA) 

in regulating CM. 

.450 1.0   

I know where the CM that I use is/are manufactured. .389 .317 1.0  

My CM is manufactured in a country that has strict medication 

regulations. 

.239 .244 .503 1.0 

**Correlations are significant at 0.01 

 

Fourth factor: Knowledge Seeking about CMPs from health care professional sources.  

A total of three items contained in this factor and represented the strategy of the participants 

to enrich their knowledge about CMP using health care professional sources. This factor had 

a good Cronbach’s alpha (α = 0.729) and explained 5.843% of the total percentage of 

variance. The correlations between all the items were positive and significant (Table 3.16). 
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Table 3.16 Correlation matrix of items constituting the fourth factor. 

Items**  1 2 3 

It is important to seek advice from a health practitioner about the safety of CM 

while breastfeeding. 

1.0   

I ask healthcare professionals about CM before I take them. .585 1.0  

It is necessary to inform the doctor of any CM being taken while breastfeeding. .549 .430 1.0 

**Correlations are significant at 0.01 

 

Fifth factor: Knowledge and beliefs of breastfeeding women about CM brands differences. 

The third subscale contained items eliciting perceptions of breastfeeding women about CMP 

regulations. This factor represents the breastfeeding women’s understanding of differences 

between CM brands. The internal consistency was good (α = 0.702) and explained 5.785% of 

the total percentage of variance. All correlations between the items were significant and 

positive. The last question addresses the knowledge of women about the role of TGA in the 

regulation of CMP available from international websites. These CMPs might not be from the 

same brands available in Australia and therefore it was decided to keep it as a component of 

this factor (Table 3.17). 

 

Table 3.17 Correlation matrix of items constituting the fifth factor. 

Items**  1 2 3 

All brands of a specific CM are equally effective. 1.0   

All brands of a specific CM contain the same amount of active ingredients. .614 1.0  

The Therapeutic Goods Administration regulates CM that are available online 

from international websites. 

.392 .331 1.0 

**Correlations are significant at 0.01 

 

 

 

Sixth factor: Concurrent consumption of CMP and prescription medicines during pregnancy 

and breastfeeding. 

The sixth factor in the factor analysis indicated two items about the concurrent use of CMP 

and prescription medicines during both stages of pregnancy and breastfeeding. Internal 

consistency of the items was very good (α = 0.817). All the items in the sixth factor were 

significant and positively correlated and 5.135% of the total percentage of variance was 

explained by them. However, in future, we may need to reword the available items or include 

more items about this part of the scale to obtain higher validity (Table 3.18). In general, 

factors that have less than three items per factor are viewed as undesirable (Yong & Pearce, 

2013). This factor (Concurrent consumption of CMP and prescription medicines during 
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pregnancy and breastfeeding) consists of two items only which makes it not strong enough to 

capture the true central of this dimension (Carpenter, 2018).  

 

 

Table 3.18 Correlation matrix of items constituted the sixth factor. 

Items**  1 2 

It is safe to consume both CM and prescription medicines at the same time while 

breastfeeding. 

1.0  

It is safe to consume both CM and prescription medicines at the same time during 

pregnancy. 

.701 1.0 

**Correlations are significant at 0.01 

 

Seventh factor: CMP source. 

Factor analysis indicated this factor contained two items, which compare the quality of CMP 

that can be bought from online shops or community pharmacies.  This factor had a good 

internal consistency (α = 0.778) and it explained 5.082% of the total percentage of variance. 

The correlation between these two items was positive and significant. However, we may need 

to reword the available items or include more items about this part of the scale to have higher 

validity (Table 3.19). 

 

Table 3.19 Correlation matrix of items constituted the seventh factor. 

Items**  1 2 

CM that are only available online are of inferior quality. 1.0  

CM available in pharmacies are of higher quality than those available from other sources. .659 1.0 

**Correlations are significant at 0.01 

 

 

Eighth factor: Knowledge seeking behaviour from non-professional sources. 

The last factor included items which dealt with the seeking knowledge behaviour from non-

professional sources of breastfeeding women before CMP use. Three items remained in this 

factor with relatively low internal consistency but still acceptable (α = 0.531) and it explained 

3.882% of the total percentage of variance. All correlations between the items were 

significant and positive (Table 3.20). 
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Table 3.20 Correlation matrix of items constituted the eighth factor. 

Items**  1 2 3 

I read the label/s of CM before buying. 1.0   

Before buying CM, I search online about use, warnings or interactions with 

other medications. 

.372 1.0  

Natural products used during breastfeeding may cause some side-effects. .316 .206 1.0 

**Correlations are significant at 0.01 

 

 

3.7.17.5 Participants’ responses across the eight factors 

 

 The responses of women across all the six factors extracted by EFA are shown in table 3.21. 

 

Table 3.21 Lactating Women’s responses across all identified factors. 
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F1 

Q1 

CM are safer than over the 

counter medicines during 

pregnancy. 

13.80% 25.10% 40.90% 16.20% 4.00% 

3 

Q2 

CM are safer than over the 

counter medicines while 

breastfeeding. 

13.00% 22.70% 43.30% 16.60% 4.50% 

3 

Q3 

CM are safer than 

prescription medicines 

while breastfeeding. 

13.40% 25.10% 40.50% 17.00% 4.00% 

3 

Q4 

CM are safer than 

prescription medicines 

during pregnancy. 

14.60% 25.10% 40.50% 15.80% 4.00% 

3 

Q5 
I take CM instead of 

prescription medicines. 
18.60% 35.60% 25.10% 14.60% 6.10% 

2 

Q6 

CM are more effective 

than prescription 

medicines. 

12.60% 29.10% 49% 6.10% 3.20% 

3 

F2 
Q7 

CM available in Australia 

are safe to use. 
1.60% 4.50% 47.40% 40.90% 5.70% 

3 

Q8 
Australian manufactured 

CM are safe to use. 
0.40% 5.30% 47% 44.10% 3.20% 

3 

Q9 CM are of high quality. 0.80% 6.10% 61.90% 28.30% 2.80% 3 

Q10 

CM sold or manufactured 

in Australia are pure and 

uncontaminated. 

0.80% 13% 59.50% 23.90% 2.80% 

3 

Q11 
CM sold or manufactured 

in Australia are effective. 
1.20% 4% 44.10% 42.10% 8.50% 

4 

F3 

Q12 

I am aware of the 

Australian registration 

system which uses 

abbreviations such as 

24.30% 43.30% 18.60% 10.10% 3.60% 

2 
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AUST L and AUST R on 

the labels of CM. 

Q13 

I am aware of the role of 

the Therapeutic Goods 

Administration (TGA) in 

regulating CM. 

13.40% 24.30% 21.10% 29.60% 11.70% 

3 

Q14 
I know where the CM that 

I use is/are manufactured. 
8.50% 36.80% 17% 31.60% 6.10% 

3 

Q15 

My CM is manufactured 

in a country that has strict 

medication regulations. 

0.80% 2% 58.70% 30.80% 7.70% 

3 

F 4 

Q16 

It is important to seek 

advice from a health 

practitioner about the 

safety of CM while 

breastfeeding. 

2.40% 1.60% 7.70% 37.70% 50.60% 

5 

Q17 

I ask healthcare 

professionals about CM 

before I take them. 

2.40% 11.70% 11.30% 47.40% 27.10% 

4 

Q18 

It is necessary to inform 

the doctor of any CM 

being taken while 

breastfeeding. 

0% 4% 10.10% 44.10% 41.70% 

4 

F5 
Q19 

All brands of a specific 

CM are equally effective. 
18.60% 45.30% 27.50% 7.30% 1.20% 

2 

Q20 

All brands of a specific 

CM contain the same 

amount of active 

ingredients. 

26.30% 47.80% 21.10% 4.90% 0% 

2 

Q21 

The Therapeutic Goods 

Administration regulates 

CM that are available 

online from international 

websites. 

13.80% 22.70% 51.80% 11.30% 0.40% 

3 

F6 

Q22 

It is safe to consume both 

CM and prescription 

medicines at the same time 

while breastfeeding. 

2.80% 14.60% 59.50% 20.20% 2.80% 

3 

Q23 

It is safe to consume both 

CM and prescription 

medicines at the same time 

during pregnancy. 

4.90% 15.80% 49% 27.90% 2.40% 

3 

F7 

Q24 

CM that are only available 

online are of inferior 

quality. 

4.90% 31.60% 55.10% 8.10% 0.40% 

3 

Q25 

CM available in 

pharmacies are of higher 

quality than those 

available from other 

sources. 

4% 32.40% 44.10% 16.60% 2.80% 

3 

F8 Q26 I read the label/s of CM 

before buying. 
0.80% 3.60% 6.90% 48.60% 40.10% 

4 

Q27 Before buying CM, I 

search online about use, 
3.60% 8.90% 10.90% 46.60% 30% 

4 
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warnings or interactions 

with other medications. 

Q28 Natural products used 

during breastfeeding may 

cause some side-effects. 

0.80% 1.60% 15% 64% 18.60% 

4 

. 

 

3.7.17.6 Correlation of factors with self-rated awareness of safety 

 

The correlation between the two items (I know how to use CM safely while breastfeeding and 

I am well informed about CM) and the six factors was checked using Pearson Correlation. All 

factors except for factors 4, 6 and 7 had shown a significant correlation with knowing how to 

use CMP safely (I know how to use CM safely while breastfeeding). The women’s feeling of 

being well informed about CMPs (I am well informed about CM) has been found to correlate 

with factors 1, 2, 3 and 5 significantly. 

 

3.7.17.7 Comparison between self-rated awareness of safety between pregnant and 

breastfeeding women 

 

When comparing the ability to use CMPs safely “I know how to use CM safely” between 

pregnant (using data from the previous study) and breastfeeding women, a significant 

difference was found (p=0.032). Pregnant women were significantly more confident in using 

CMPs safely than breastfeeding women. However, there was no significant difference 

between women in relation to being informed about CMPs “I am well informed about CM”.  

 

 

 

3.8 Discussion 

 

This study is the first study identified which addressed the perceptions of Australian 

breastfeeding women regarding the risk/safety of CMPs and the factors influencing it. Over 

70% of lactating women were found to be users of CMP in the past 12 months. Our findings 
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have indicated that over half of the participants in our study considered themselves to be well 

informed about CMPs and state they can use them safely while breastfeeding. The use of 

CMPs in the past 12 months was found to be strongly associated with higher perceived 

awareness of the safety of CMP (“Being well informed about CM” p<0.005 and “Knowing 

how to use CM safely while breastfeeding” p<0.005).  

 

In this study, the age of participants ranged from 18 years to 44 years, with the age group of 

30-34 years old showing the highest participation rate (40.9%). According to the Australian 

health and welfare in 2018, women aged from 30 to 34 years were the most likely to give 

birth (36%) compared to other age groups under 30 or over 34 years old (Australian Institute 

of Health and Welfare, 2020a) Also, the Australian National Breastfeeding Strategy 2010 – 

2015 mentioned that mothers aged 30 years or over were twice as likely to breastfeed their 

babies compared with younger mothers aged 18-29 years (Australian Health Ministers’ 

Conference, 2009) Therefore, the higher participation rate of breastfeeding women in  the 30-

34 years old group is expected as it is the representative group of the general population of 

breastfeeding women in Australia. 

 

This study is the first study that explored the use of all types of CMPs while breastfeeding in 

Australia. Despite the vital role of breastfeeding and the high postnatal use of CMPs, there is 

a paucity of literature exploring the consumption of CMPs by lactating women both globally 

and in Australia. Some previous studies conducted in this field and these targeted the use of 

herbs especially galactagogues among this group of women while disregarding other types of 

CMs (Aleandri et al., 2014; Bettiol et al., 2018; Chuang et al., 2009; Kaikai et al., 2019; Sim 

et al., 2013; Tang et al., 2016). However, the location of the data collected in most of these 

studies was limited to certain states, cities or hospitals. Our sample was inclusive of 

participants from all over Australia. Although in comparison to this study, there were 

differences in the sample distribution with a study conducted in Western Australia, there were 

similarities in the herbs most commonly used by breastfeeding women. Fenugreek was found 

to be the most commonly used herb by breastfeeding women in both studies (Sim et al., 

2013).    

The distribution of participants from different sociodemographic levels spanned all 

Australian states, from major cities to very remote areas, which allows us to claim that the 
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sample is representative of the Australian population of breastfeeding women. An online 

study from the USA recruited lactating respondents with a narrow distribution of 

backgrounds e.g.,  the overwhelming majority being non-Hispanic (94.3%) and a minority of 

other ethnic backgrounds e.g., Hispanic (5.7%) (Bazzano et al., 2017). In comparison, the 

sample in our study showed diversity with over one-quarter of participants born overseas. 

 

3.8.1 The perceived level of awareness in the use of CMPs safely during breastfeeding  

 

This is the first Australian study to specifically target women’s awareness of the safety of 

CMPs while breastfeeding. The high level of perceived awareness found in this study could 

be attributed to the same reasons discussed in section 2.9.1 in the pregnant women survey.  

 

Similar to pregnant women, breastfeeding participants believe they can manage simple issues 

such as the use of CMPs and establish their perception of its safety when used alone. 

However, when combined with conventional medicines they were unable to establish safety 

with the multidrug use that needs a complicated higher level of safety understanding in 

conjunction with a higher level of health literacy (Song et al., 2012). This was indicated from 

results of Q3 and Q22 (Table 3.21) where we found that almost half or over half (40-59%) of 

the participants were not sure if CMPs were safer than conventional medicines or if it is safe 

to consume them concurrently. 

 

The results also showed that a small percentage of the participants believed that they were not 

knowledgeable (19%) and did not know how to use CMPs safely (25.5%). This low level of 

awareness could be due to the same reasons that were predicted to lower the awareness of 

pregnant women. (See section 2.9.1) In addition to those, other factors could also alter the 

perceived awareness of lactating women. These include the openness of lactating women for 

the use of medications after a long period of restricted use of drugs during pregnancy in 

general. Also, they have a greater sense of security in taking medicines while lactating than 

during pregnancy  (Stultz et al., 2007). Their openness and feelings of security could make 

them less critical in establishing the safety of CMPs before a decision of CMP use is taken. 

The limited availability of reliable sources of health information to establish the safety of 
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CMPs for both mother and breastfed baby could limit their information about these CMPs 

and influence their perceived awareness of safety. 

 

3.8.2 CMP use and awareness of risk/safety among Australian breastfeeding women 

 

A high percentage of lactating women were found to be CMP users (74.5%). This figure is 

within the global prevalence of use of CMPs while breastfeeding which ranges from 20% to 

97% (Aleandri et al., 2014; Bettiol et al., 2018; Chuang et al., 2009; Kaikai et al., 2019; Sim 

et al., 2013; Tang et al., 2016). However, this percentage is higher than that established by a 

study conducted in Western Australia. That study showed that 59.9% of breastfeeding women 

were taking at least one type of herbs during breastfeeding for therapeutic reasons (Sim et al., 

2013). This difference could be due to the inclusion of all types of CMs in our study that the 

other study omitted.  

 

A previous Australian study compared the CMP use of mothers and fathers and how this 

affected their children in terms of giving them CMPs. They found that if the mother of a child 

was a CMP user herself, there was a higher chance for the child to be a CMP user than if the 

father was (Caroline Smith & Kerena Eckert, 2006). Our study is in line with this finding and 

confirmed that breastfeeding women who are CMP-users are more likely to give their babies 

CMPs than non-users. This could be attributed to the fact that parents self-medicate 

themselves and their children as well.  

 

Again, the participants’ discontinuation of CMPs due to safety issues as they started lactation, 

further indicates the level of awareness of the safety of CMPs among the women. Our study 

found that 15.8% of the participants discontinued the use of CMPs as they started 

breastfeeding. No other studies have been found to compare this behaviour. Many reasons 

have been reported by women for ceasing CMPs. The main reason was having concerns 

about the safety of the use of CMPs while breastfeeding (61.8% of the cases). The decision of 

CMP cessation was taken as these women could have failed to establish the safety of these 

medicines in breastfeeding as suggested by Barnes et al. (2019b). This behaviour could be 
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attributed to the women’s risk perceptions outweighing their safety perceptions of CMPs and 

deterring them from using CMP while breastfeeding. 

 

The most commonly ceased CMP in this study was olive leaf extract. There is no reliable 

information about the safety of this CMP while breastfeeding. A Google search was 

conducted to approximate a search by a lay breastfeeding woman of the safety of “olive leaf 

extract and lactation”. This online search advised women not to take it while breastfeeding 

and could discourage respondents from using olive leaf extract. This is confirmed by their 

identification of the reason for stopping it as “safety reasons” as can be seen in section 3.8.11. 

In addition to the previous cause, lack of need was another reason for discontinuing the use of 

olive leaf extract. 

 

Assessment of the safety of CMPs used by lactating women in Australia provided the 

following results. The majority of CMPs used were found to be safe according to the latest 

available evidence if taken within normal doses (Budzynska et al., 2012; Drugs and Lactation 

Database, 2006-; Elias et al., 2011; Marraccini & Gorman, 2015; The National Association 

for Holistic Aromatherapy, 2020). 

 

However, a number of women (15%) used contraindicated herbs (anise, belladonna, CBD oil, 

chaste tree, ginkgo, ginseng, liquorice and valerian root). We also found that 18% of women 

(18%) using CMPs of unknown safety (fenugreek, Chinese medicine herbs, olive leaf extract, 

slippery elm, curcumin, cinnamon, elderberry and withania) and nutritional supplement 

categories (brewer yeast, lysine, encapsulated placenta, glucosamine, coenzyme Q10 and 

activated charcoal). 

 

One example of a herb that has an unknown safety profile is fenugreek - which was found to 

be the most commonly used herb by our respondents (Budzynska et al., 2012; Drugs and 

Lactation Database, 2006-). Various side-effects have been reported by nursing mothers 

taking fenugreek while breastfeeding such as nausea, vomiting, diarrhea, flatulence, increased 

heart rate, breast congestion, allergic reactions, exacerbation of asthma, liver toxicity and 

toxic epidermal necrolysis (Dalal et al., 2017; Hillman et al., 2016; Sahin et al., 2016; 
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Silverman et al., 2018; Steyn et al., 2017). Despite all these documented side-effects, the use 

of fenugreek was very common in our study and other studies as well (Bazzano et al., 2017; 

Sim et al., 2013). Two reasons could explain this wide use of fenugreek. Firstly, due to the 

familiarity of fenugreek as a flavouring agent in food, women could perceive it as a safe 

option and did not seek its safety information from reliable sources. Secondly, the lack of 

reported side-effects in the infants of lactating women taking fenugreek as a galactagogue 

(Bumrungpert et al., 2018; Reeder et al., 2013; Wagner et al., 2019) which satisfy their needs 

for effective and safe therapy (Barnes et al., 2019c). This could indicate that the perceived 

awareness of the safety of CMPs could be affected by their familiarity of use in food in daily 

life. This factor should be considered in future research.  

 

Another example of a CM with unknown safety is encapsulated placenta. It was found to be 

taken by a few participants in our study similar to previous findings in the USA (Reed et al., 

2019). This was found to be more common in Western societies by Caucasian women. (Reed 

et al., 2019) Till now, there are no standards for processing human placenta for human 

consumption as it can be prepared at processing sites or even at homes (Buser et al., 2017; 

Donley, 2019). Moreover, the processing of human placenta is not regulated by regulatory 

bodies such as the FDA and TGA (Donley, 2019; Therapeutic Goods Administration, 2018c). 

The lack of these standards and regulations for placental material could expose women and 

their lactating infants to many risks such as infectious pathogens. A recent CDC report 

associated an infant’s late-onset group B streptococcus infection with the mother’s 

consumption of encapsulated placenta (Buser et al., 2017). Therefore, the safety of women 

taking this type of CMs and their breastfeeding children should be considered with the 

increased maternal demand on the placental encapsulation services in the past two decades 

(Marraccini & Gorman, 2015; Reed et al., 2019). Also, maternity health care providers 

should be informed about this trend which could entail considerable risks to consumers 

(Budzynska et al., 2012). 

 

It is of concern that the safety of CMPs for the breastfeeding mothers and infants is under-

researched in the literature with limited detailed studies about their use and efficacy. To add 

to the complexity, there appears to be no clear classification of the safety of CMPs is existing 

in the literature for this group (Budzynska et al., 2012). This could cloud the issue for 
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researchers and health care professionals caring for these women when consulted about this 

category of medicines. Therefore, more studies in this field need to be conducted to address 

and classify the safety of CMPs while breastfeeding. 

 

Whilst the assessment of the safety of CMPs used by lactating women in Australia is less 

concerning, it is not the same for CMPs used by babies. A substantial number of babies were 

given CMPs that are classified as contraindicated such as arnica (homeopathy) and 

peppermint (herb) or have unknown safety profile in the herbs (coriander, lavender and 

DoTerra digestion blend®) and homeopathy (Brauer teething liquid®, Brauer colic relief®, 

Weleda teething powder®, Rescue remedy kids®) categories. Two previous Australian 

studies found similar types of CMPs to be used by children or young adults (0-19 years of 

age) but did not classify them according to the safety of use (A. Lim et al., 2005; Caroline 

Smith & Kerena Eckert, 2006). 

 

This study found many babies were given homeopathic preparations which are either 

contraindicated or have insufficient safety data available relating to safe use by babies. 

Regulatory bodies in Australia and the USA are aware of the safety concerns of these 

products and have advised mothers not to rely on these medicines (National Center for 

Complementary and Integrative Health, 2018; Therapeutic Goods Administration, 2017d). 

For example, some teething products were found to have inconsistent amounts of belladonna 

which is a toxic substance that could pose a serious health hazard to users (National Center 

for Complementary and Integrative Health, 2018). It is worthy to note that certain 

homeopathic preparations are not assessed by the TGA and not obliged to be included in the 

ARTG (Therapeutic Goods Administration, 2017d). In general, homeopathic remedies are 

assumed to be safe CMP and therefore their use is increasing in popularity. A systematic 

review concluded that homeopathic products can be harmful directly or indirectly and some 

of their side-effects could be serious (Tournier et al., 2013). 

 

The regression model identified three main factors that influence women’s perceived 

knowledge about CMPs and their ability to use them safely while breastfeeding. The current 

or previous use of CMPs was a strong indicator that gave women the perception of being able 
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to use them safely. Women who used CMPs were more likely to think they were well 

informed (OR 4.1; P<.001) and know how to use CMP safely (OR 4.05; P<.001) than non-

CMP users. This perception is not only associated with the maternal use of CMPs but also 

with giving CMPs for babies. They were almost twice as likely to believe they were well 

informed about CMPs (OR 1.96; P=0.02) and 3.48 more likely to know how to use CMP 

safely while breastfeeding if women gave CMs to their babies (OR 3.48; P<.001).  This 

means that their perceived awareness about the risk/safety of CMPs they use for themselves 

is extended to the CMPs used for their babies. This could be explained as they establish the 

safety and efficacy of CMPs before they decide to use them for themselves as well as for 

their breastfeeding babies as suggested by Barnes et al (2019b). This might look like a good 

indicator; however, this should be accepted with caution as a previous study in Italy showed 

that breastfeeding women who were using CMPs showed low knowledge levels about CMPs 

(Bettiol et al., 2018). In the Italian study, the majority of the women were not able to 

correctly classify the type of CMPs they were using. The educational level of the participants 

in the Italian study is lower than our respondents (58% vs 70% have tertiary education) which 

might have affected their health literacy and critical thinking about CMPs. Therefore, a 

higher level of awareness could be applicable in Australia, that has a formal health care 

system than is apparent in other countries.    

   

Despite no difference having been found in this study between Australia-born and overseas-

born participants regarding prevalence of CMP use, the regression model showed that being 

born overseas is associated with a greater perceived awareness of the safety of CMPs. 

Overseas-born women were almost twice as likely to think they were well informed about 

CMPs (OR 2.04; P=0.028) and that they know how to use them safely (OR 2.1; P=0.018) 

than Australia-born women. This could be attributed to the high level of tertiary education of 

the majority of the respondents in our survey who were born outside Australia (91%). Simon 

and Nick (2012) noted that the overseas-born population (migrant) have a substantially higher 

level of education compared to the Australia-born population. On the other hand, Australia-

born women could have been more conservative when answering the survey questions 

compared to those born overseas.  
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3.8.3 Factors contributing to the scale of breastfeeding women awareness of CMP safety   

 

This study sought to develop and validate the (ASS-ABW) instrument to develop a scale that 

builds the perceived awareness of breastfeeding women of the safety of CMPs. The literature 

is lacking such an instrument that examines the awareness of breastfeeding women of the 

safety of CMPs. The conceptual model of (ASS-ABW) was guided by a modified model of 

health literacy developed by Barnes et al. (2019b) This instrument was developed through the 

literature review, expert review, pilot testing, and quantitative psychometric analysis. The 

results identified eight factors that were successfully constructed using exploratory factor 

analysis. The final instrument consisted of 28 items identifying the eight domains upon which 

the safety awareness of CMPs are built. The conceptualised model factors were confirmed 

through this process; which are: 

1. Comparative beliefs of CMPs in comparison to conventional medicines. 

2. Perceptions and knowledge of lactating women of risk/safety, efficacy and quality of 

CMPs. 

3. Perceptions about the regulations of CMP. 

4. Knowledge seeking behaviour from a health care professional source. 

5. Beliefs about CM brands differences. 

6. Beliefs about the safety of concurrent consumption of CMP and prescription 

medicines. 

7. CMP source. 

8. Knowledge seeking behaviour from non-professional sources. 

 

All factors except for factor 4 (knowledge seeking behaviour), factor 6 (concurrent 

consumption of CMP and prescription medicines) and factor 7 (CMP source) showed a 

correlation with knowing how to use CMP safely. The accumulation of knowledge that 

women develop over time concerning CMP safety, efficacy, quality and regulation directly 

influences their confidence in using CMPs safely.  

 

The women’s feeling of being well informed is affected by four factors 1, 2, 3 and 5 as shown 

by the correlation analysis (section 3.7.17.6). This may indicate that the women’s knowledge 

is mainly based on collecting information about the safety, efficacy, quality, regulation of 

CMP, different brands and how CMPs compare to conventional medicines. This correlation 
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may add to the strength of the developed scale and confirms that the CMP source factor does 

not add to the women’s perceived awareness of CMP safety. This lack of effect of CMP 

source could be attributed to the women tending to purchase the cheapest brands they find 

whether on the internet or in a pharmacy with the quality being of secondary importance 

(Maslen, 2020). Although we believe that seeking knowledge behaviour from a healthcare 

professional about CMPs (factor 4) is an important factor influencing how women could 

become well informed about CMPs, the correlation failed to find a significant association.   

 

It has been found that six factors of those contributing to the scale of breastfeeding women 

were similar to those found in the pregnant survey with different strength and order. These 

factors will not be mentioned in this discussion as they are consistent with the same 

discussion in the pregnant women survey (section 2.9.3). However, the strongest factor and 

two new factors in this scale will be discussed. The strongest factor in the breastfeeding scale 

is factor 1 “comparative beliefs of CMPs in comparison to conventional medicines”. The 

importance of this factor could reflect the openness of lactating women to taking all types of 

medicines including CMPs (Stultz et al., 2007). This could direct them to conduct 

comparisons between conventional medicines and CMPs in terms of safety and efficacy when 

health issues emerge. Several cross-sectional studies found that between 22% and 73% of 

pregnant and breastfeeding CMP users believed that these therapies were as safe or even safer 

than conventional medicines (Bercaw et al., 2010; Bettiol et al., 2018; Kochhar et al., 2010; 

Lapi et al., 2010; Pallivalapila et al., 2015; Sim et al., 2014; Westfall, 2003). Therefore, this 

factor is important as it clarifies what women think about CMPs and conventional medicines 

and plays an integral part in the construction of their awareness of safety and impacting their 

decision to use them. The significant correlation of this factor with the awareness question 

about being well informed and knowing how to use CMPs safely further supports this 

opinion. 

 

Two new factors were identified in this study (compared to factors identified in the pregnant 

women study), these include factor 6 “beliefs about the safety of concurrent consumption of 

CMP and prescription medicines” and factor 8 “seeking knowledge behaviour from non-

professional sources”. The sixth factor is a consecutive to the first factor as lactating women 

use medicines while breastfeeding more than during pregnancy. The concurrent use of CMPs 
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and conventional medicines was common among one-third of our participants (as seen in 

section 3.7.12) which is in line with a previous Italian study (Aleandri et al., 2014). Despite 

women having good perceived awareness of safety, many women may still be unknowingly 

at risk of potential drug-CM interaction. Therefore, women need to use their accumulated 

knowledge, beliefs and seek further advice to establish the safety of this concurrent use while 

breastfeeding. This factor did not correlate with being informed about CMPs or even able to 

use CMPs safely while breastfeeding and during pregnancy. This could be attributed to their 

limited knowledge about the safety of using these medicines together as can be seen in Q22 

and Q23 (Table 3.21). Up to 75% of respondents were either not sure about the safety of 

using CMPs and prescription medicines concurrently or did not know if it is safe to take them 

together while breastfeeding or during pregnancy. Unfortunately, this factor consists of two 

items only and therefore will need to be removed from the scale as it failed to show a 

correlation with the women’s awareness of safety as discussed previously. In future research, 

we suggest the addition of more items that ask women if they experienced any side-effects 

due to CM-conventional medicine interaction and their views about the seriousness of these 

interactions. 

 

The last factor in this scale is factor 8 “knowledge seeking behaviour from non-professional 

sources”. This factor involves knowledge seeking from non-professional sources including 

medication labels and online sources. The scale separated the two main sources of 

information (professional and non-professional sources) into two factors (4 and 8) possibly 

due to the different behaviour of knowledge seeking while breastfeeding. Before the lactation 

stage, women have more regular prenatal care during pregnancy than while breastfeeding 

(Australian Institute of Health and Welfare, 2018b, p. 5). Therefore, they were able to discuss 

any emerging health condition with their health care professionals during medical 

appointments. In contrast, women have less regular exposure to health professionals during 

lactation and so they will not be able to discuss their health conditions unless they book an 

appointment with them. Another possible reason for seeking knowledge from non-

professional sources is the inconvenience for some women to travel with babies to seek 

professional advice about the use of CMPs. This could encourage them to seek information 

about CMPs from other non-professional sources such as online sources and medication 

labels from the comfort of their homes. Other studies showed that lactating women used 

some new types of sources that were not used during pregnancy such as online websites 
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related to breastfeeding, paediatricians and lactation consultants (Bazzano et al., 2017; Sim et 

al., 2013). This factor could add to the strength of the developed scale and confirms that the 

knowledge seeking behaviour factor adds to the women’s awareness of CMP risk/safety. The 

correlation of this factor with knowing how to use CMPs safely while breastfeeding adds 

further strength to the scale (ASS-ABW). Although this factor is essential in the build-up of 

women’s knowledge, professional guidance remains an important aspect to guide women 

through reliable online sources since there are numerous inappropriate and dangerously 

misleading sources (Ernst, 2008).  

 

 

 

 

 

3.9 Conclusion 

 

 From this study we can conclude that: 

1. The majority of Australian breastfeeding women (74.5%) are CMP users with 

multivitamins (pregnancy and breastfeeding multivitamins) being the most 

common form of CMP used.  

2. The average use of CMP was 2.11 per woman while breastfeeding in the last 

twelve months. Vitamins (multivitamins and vitamin D), minerals (iron and 

magnesium) and herbs (fenugreek and herbal teas) were the most commonly used 

CMPs. 

3. CMP users give their babies CMPs to manage some illness symptoms. 

4. Almost one-third of the total number of participants gave CMPs to their 

infants/babies (1.1 CMP per child). Babies were less likely to be given CMP if the 

mother is not a CMP user. The most commonly used CMPs were nutritional 

supplements (baby probiotics) and homeopathic preparations (Brauer teething 

liquid) followed by herbs (essential oil blends and chamomile) and vitamins 

(vitamin D). 

5. Most of the Australian breastfeeding women (over 60%) consider themselves to 

be aware of the risk/safety of CMP and believe they know how to use them safely. 
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6. Despite the perceived high awareness of safety, some women are still using and 

giving their babies CMPs that are considered contraindicated during lactation. 

7. The (ASS-ABW) scale has been proven to be validated and reliable. This 

instrument could be used to enhance our understanding of the awareness of 

lactating women in the safety of CMPs. 

8. The perceptions and knowledge about risk/safety, efficacy, quality, brand 

differences and regulations of CMPs in addition to the skills of seeking knowledge 

about CMPs were found to be the underlying factors that build up the perceived 

awareness of the safety of CMPs among lactating women.  

9. The CMP source does not seem to affect the awareness of the safety of 

breastfeeding women.  

 

Note: The strengths and limitations of this study are discussed in detail in section 5.3 

of chapter 5.  
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Chapter 4 : Australian community pharmacist survey 

 

4.1 Brief summary   

 

This research is the third study within this thesis that identified the role of community 

pharmacists as health care professionals who may influence pregnant and breastfeeding 

women’s safe use of CMPs. An online cross-sectional survey was conducted targeting 

Australian community pharmacists to gain a snapshot of their perceptions and practices in 

CMPs. According to the results of the survey, for pharmacists, the two factors that most 

affect their communication with pregnant and breastfeeding women are the pharmacists’ own 

knowledge and their confidence in this knowledge of use of CMPs. Their knowledge 

regarding the use of CMPs during pregnancy varied between the participants, with the 

majority correctly identifying CMPs that are either safe or are contraindicated during 

pregnancy. When consulted about CMPs, the majority of the pharmacists focused on 

gathering information and providing female consumers with available evidence that 

establishes the safety of use of those CMPs during pregnancy and lactation. To explore the 

underlying variables that contribute to community pharmacists perceptions about the use of 

CMPs during pregnancy and breastfeeding, exploratory factor analysis was undertaken and 

identified an 11-factors scale. This identified that pharmacists have negative perceptions 

about the safety of CMPs use in pregnancy and lactation. They are also unsatisfied with their 

knowledge about the safety of use of CMPs during these stages of women’s lives. This 

chapter will present the research aims, goals, methodology, results, discussion and 

conclusions for this study.  

 

4.2 Research aim  

 

The main aim of this study is to explore the role of community pharmacists as health care 

professionals in influencing pregnant and breastfeeding women’s decisions and actions 

toward the safe use of CMPs. 
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4.3 Research question     

 

What is the role of community pharmacists in informing women of apparent reproductive age 

about CMP safety and efficacy?  

 

4.4 Objectives explored through the survey of breastfeeding women  

The main objectives of this part are: 

1. To evaluate the Australian community pharmacists’ knowledge about the safe use 

of CMPs during pregnancy and breastfeeding. 

2. To identify the usefulness of information sources used by community pharmacists. 

3. To identify factors that affect the communication process between community 

pharmacists and pregnant and breastfeeding women.  

4. To identify safety-related health advice that may be provided to pregnant and 

breastfeeding women during a consultation about any CMP. 

5. To explore what influences women to select a specific CM brand from a 

community pharmacy perspective. 

6. To explore attitudes, perceptions and beliefs of community pharmacists about the 

safety, quality and purity of CMPs. 

 

4.5 Conceptual Framework 

 

A literature review was carried out to identify the potential components of a conceptual 

framework to explain how community pharmacists influence pregnant and breastfeeding 

women toward the safe use of CMPs. A PubMed search of English language articles used the 

following terms: perceptions, attitudes, beliefs, knowledge of safety, community pharmacist, 

pregnancy, lactation, CM, herbs, vitamins, minerals, natural products, roles of the community 

pharmacist, communication, patient-centred communication, CM regulation, CM 

recommendation. Based on the literature review from 2000 till 2018, the major factors that 

are anticipated to affect how pharmacists could influence the safe use of CMs by this 

category of women are: (see figure 4.1) 
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1. Their existing knowledge about CMP safety. 

2. Their perceptions about CMPs (safety, efficacy and quality of CMPs, satisfaction 

about their CMP knowledge, ease of finding CM related information, Australian 

regulations of CMPs). 

3. Their communication with CMP customers. 

These factors are expected to act to influence the acquired knowledge of women from other 

reputable sources such as healthcare professionals or trusted online sources. The final 

outcome of these factors would be a safer use of CMPs by pregnant and breastfeeding 

women. This study is concerned with factors related to the role of pharmacist only as other 

reputable sources of safety information might have different ways of impacting these women.   

 

Figure 4.1 The conceptual framework of how community pharmacists influence pregnant and 

breastfeeding women toward the safe use of CMPs 

 

4.6 Research design and methodology  

  

To achieve the goals and aims of this research and enhance the diversity of the sample 

population, a cross-sectional study design was used. Few previous qualitative studies have 

been conducted previously in Australia (Culverhouse & Wohlmuth, 2012; Leung et al., 2018; 

Sim et al., 2018; Ung et al., 2017b), however, no representative quantitative studies in this 

field were undertaken. The latent factors cannot be clarified without the use of EFA that 

requires a suitable number of participants. A questionnaire was constructed purposefully to 

The safe use of CMPs by 
pregnant and breastfeeding 

women 

Pharmacist knowledge 
about CMP safety

Pharmacist perceptions 
about CMPs 

Communication with CMP 
customers

Women’s acquired CMP 
knowledge from other 

reputable sources
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answer the research question. An online survey hosted on the SurveyMonkey® platform was 

developed to approach as many participants across different geographical locations within the 

states and territories of Australia.  

 

4.6.1 Participants   

 

Participants in this group are Australian community pharmacists. The following inclusion 

criteria were applied: 

1. Pharmacists with current Australian Health Practitioner Regulation Agency (AHPRA) 

registration. 

2. Pharmacists currently working in a community pharmacy (full time, part-time or 

casual). 

 

4.6.2 Development of the Australian community pharmacists’ questionnaire   

 

The initial draft of the questionnaire was developed by the main researcher as a part of a 

research group consisting of four experienced researchers in this field. This explored the role 

of community pharmacists as health care professionals in influencing this group of women 

toward the safe use of complementary medicines. As mentioned in section 4.5, a literature 

review was carried out to develop the first draft of the questionnaire based on the conceptual 

framework. The draft was revised and adjusted by the research team and the questions were 

adjusted to be purposeful, concise, clear and suitable for the professional population. This 

draft of the questionnaire consisted of 57 items. The first draft of the questionnaire identified 

all potential domains that addressed the pharmacists’ role through exploring two factors: 

pharmacist-women communication and the pharmacists’ knowledge and perceptions of safety 

and efficacy of CMPs taken during pregnancy and breastfeeding. The questionnaire was 

prepared in the English language as it would be distributed over social media for participants 

within Australia. 

 

The questionnaire consisted of four sections. The first section (8 items) covered the 

sociodemographic characteristics of the participants. The second section (3 items) was 
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concerned with the pharmacist’s knowledge of CMP safety (1 item) and the usefulness of 

sources used by pharmacists to advise pregnant and breastfeeding women (2 items). The third 

section targeted the pharmacist-women communication process (6 items) including effective 

communication (1 item), the content of women-pharmacist dialogue during CMP 

consultation (2 items), the decision-making process for women to buy a certain CM brand (2 

items), and the need for CM categorisation system (1 item). The fourth part (40 items) 

investigated the participants’ perceptions of safety and efficacy of CMPs taken during 

pregnancy and breastfeeding (see Appendix F). 

 

4.6.3 Socio-demographic measures  

 

The following information about participants was elicited: their age, gender and 

qualifications. The options for qualifications were bachelor’s degree, certificate or diploma, 

master’s degree, and PhD, doctorate or other degrees. The pharmacist’s work experience, 

postcode and status (full-time, part-time or casual job) were also obtained. Finally, 

pharmacists were asked to provide their country of initial qualification. 

 

4.6.4 A preliminary assessment of community pharmacists’ knowledge  

 

A variety of CMs were chosen and based on the current literature were identified by the 

researchers to be: “safe” including ginger, folic acid, chamomile, peppermint, iron 

supplements and fish oil supplements; “use with caution” including fennel and raspberry; or 

“contraindicated” including cascara sagrada, don Quai, kava, black cohosh, wormwood, 

pennyroyal and liquorice (Table 4.1). Participants were asked to choose from 15 CMs those 

which they would not recommend to pregnant women. A recommendation of avoiding both 

“contraindicated” and “use with caution” herbs during pregnancy was considered to be a 

correct answer.  
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Table 4.1 Classification of CMs included in the assessment of community pharmacists’ 

knowledge according to their safety of use during pregnancy. 

CMs Classification  

Ginger Safe (Kennedy et al., 2016) 

Folic acid Safe (De‐Regil et al., 2015)  

Chamomile Safe (Kennedy et al., 2016) 

Fennel  Use with caution (Kennedy et al., 2016) 

Peppermint Safe (Kennedy et al., 2016) 

Iron supplements Safe (Peña‐Rosas et al., 2015) 

Cascara sagrada Contraindicated (MedlinePlus, 2020a; Romm, 2010, p. 325) 

Don Quai Contraindicated (Kennedy et al., 2016) 

Fish oil supplements Safe (Cleland et al., 2006) 

Raspberry leaf Use with caution (Kennedy et al., 2016) 

Kava  Contraindicated (Kennedy et al., 2016) 

Black cohosh Contraindicated (Kennedy et al., 2016) 

Wormwood Contraindication (Hijazi & Salhab, 2010; Romm, 2010, p. 

325) 

Pennyroyal Contraindicated (MedlinePlus, 2020b; Romm, 2010, p. 325) 

Liquorice  Contraindicated (Kennedy et al., 2016) 
 

 

4.6.5 The usefulness of CMP sources used by pharmacists and the ease of finding CMP 

information related to pregnant and breastfeeding women  

 

Pharmacists were asked to classify nine (9) identified sources according to their usefulness in 

supporting them when consulted by pregnant and breastfeeding women (personal experience, 

continuing education programs, journal articles, internet websites, manufacturer’s 

information, pharmacy degree education, textbooks, pharmacy computer databases and 

product representatives). Participants were asked to indicate (on a five-point scale the level of 

agreement with statements (not at all useful, somewhat useful, useful, very useful, do not 

know). An open-ended, free format question was also provided to allow participants to list 

any other sources of information about CMP they have found useful as a reference. In 

addition, pharmacists were requested to identify the ease of finding CMP information about 

health benefits, efficacy, safety and possible risks of CMP use during pregnancy and 

breastfeeding. 
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4.6.6 Effective communication    

 

Participants were asked to rate the influence of eight (8) factors on effective communication 

between pharmacists and female consumers of CMP. Participants were asked to indicate (on 

a four-point scale) their agreement with the choices (no influence, minor influence, moderate 

influence or major influence). The options were: the behaviour of community pharmacist, 

behaviour of the consumer, knowledge of community pharmacist about CM, the confidence 

of community pharmacists about their knowledge, limitations on business time, the 

responsibility of legal issues, the proliferation of products in CM brands and language 

barriers. A free format item was also provided to allow participants to list any other reasons. 

 

4.6.7 The content of consumer-pharmacist discussion during CMP consultation  

 

One item asked the participants to choose the information they considered to be necessary to 

elicit during a consultation with a female customer using CMP. Choices included age, 

medical history, the reason for use, concurrent use of other medication, medication history or 

other information. They were also asked about the type of information they provide to these 

customers. The response choices for this question included the indications of CMP, dosage, 

potential side-effects, the safety of use during pregnancy or breastfeeding, the period of 

taking CMP, CM interactions, contraindications, warnings or other information.  

 

4.6.8 The reasons why women choose to buy a specific CM brand  

 

Participants’ opinions about what motivates pregnant and breastfeeding women to buy a 

certain CM brand were elicited. Participants were asked to indicate (on a four-point scale) the 

degree of agreement with choices (no importance, minimal importance, moderate importance 

or major importance). The options were price, recommendation by health care practitioner, 

recommendation by a community pharmacist, recommendation by relative or friend, 

perceived quality of a brand, appearance of the packaging, information written on the label, 

advertising or shelf placement of CMP. An open-ended, free format question was also 

provided to allow participants to list any other reasons.  
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4.6.9 The need for a CM categorisation system  

 

One question elicited participants’ opinions about the need for a categorisation system for 

CM use during pregnancy and breastfeeding, similar to that for prescription medicines.  

 

4.6.10 Pharmacists’ perceptions of CMPs taken during pregnancy and breastfeeding  

 

The participants’ perceptions of safety and efficacy of CMPs taken during pregnancy and 

breastfeeding were explored. Pharmacists were asked to indicate (on five-point Likert scale) 

the degree of disagreement or agreement with statements (strongly disagree, disagree, neutral, 

agree, and strongly agree). Forty (40) statements were included in the survey (Appendix F, 

Q1-Q40, fourth section). 

 

4.6.11 Ethical considerations  

 

Ethical approval was obtained from Charles Sturt University’s Human Research Ethics 

Committee (reference no. H18207) (see Appendix A). Since some items may address issues 

salient to the participants (e.g., need for further information about safety of CMPs during 

pregnancy and lactation, work-related stress or professional concerns), the following 

statement was included: 

“For more information, please visit or call any of these websites or Australian organizations: 

a) Pharmaceutical Society of Australia (PSA) 

b) The Pharmacy Guild of Australia 

c) The National Prescribing Service (NPS)” 

 

4.6.12 Data collection   

 

Data collection began in January 2019 and ended in July 2019. All survey data were collected 

through SurveyMonkey®. Community pharmacists were recruited through Facebook® to 

participate in the survey using a post that has a link to the surveys (see Appendix E). Phone 

calls were also used to contact potential participants for this survey. Pharmacies’ phone 

numbers were collected from the latest List (2018) of Maven Marketing of Chemist and 
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Pharmacy Stores in Australia. Systematic sampling was used to select potential participating 

pharmacies (every fifth or fourth pharmacy). From January 2019 till April 2019, 1552 

pharmacies in Australia were contacted by phone to ask the available community pharmacists 

on duty about participating in the survey. A total of 640 pharmacists expressed verbal interest 

to participate in the survey. Once verbal consent had been obtained from the participant, the 

e-mail address of the participant was requested and used to forward them the official 

invitation letter with the survey link containing the online questionnaire and the participant 

information sheet. This was followed by two reminder e-mails at 2-4 weeks intervals from 

the date of the first email. A total number of 172 pharmacists participated in the survey and 

144 completed all questions with a 23% response rate. Participants who consented to receive 

the survey link were under no obligation to complete the survey, however, submitting the 

survey was considered as implied consent.  

 

4.6.13 Data management   

 

The survey was anonymous, and no identifying personal details were collected through 

surveys. Participants’ emails collected through the recruitment process and all the data is kept 

on secure folders on the principal researcher’s password-protected computer. The original 

survey data (anonymous) is kept on CSU's research office secure servers in accordance with 

CSU’s data security processes and policy (Charles Sturt University, 2020). 

 

4.6.14 Data analysis   

 

Once data collection was completed, it was exported into the Statistical Package for the 

Social Sciences, IBM SPSS Statistics for Windows (version 25; IBMCorp., Armonk, NY., 

USA). SPSS was the preferred software package as it is well suited for the analysis of 

quantitative health and social science data due to its practicality and comprehensiveness 

(Pete, 2008, p. 2). Data review and cleaning was performed, and data analysis was 

undertaken. For all analyses, statistical significance was set at p<0.05. Table 4.2 shows the 

variables that were used in the data analysis of the study. 
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Table 4.2 A Description of the Variables Used in the Data Analysis of the study. 

Variable  Type of variable 

Age  Sociodemographic  

Gender  Sociodemographic 

Education  Sociodemographic 

Country of qualification Sociodemographic 

Work experience Sociodemographic 

Work status Sociodemographic 

Postcode of work Sociodemographic 

Residency  Sociodemographic 

 

 

4.6.15 Descriptive statistics  

 

The analysis of the sociodemographic variables was conducted for the sample population to 

identify their key characteristics. Participant characteristics were summarized using 

frequencies and percentages for the categorical variables. Microsoft Excel® 365 ProPlus 

(Version 1908, Washington, USA) was used to analyse all open-ended questions.    

4.6.16 Inferential statistics 

 

Exploratory factor analysis (EFA) was performed to investigate the subscales structure for the 

third section of the community pharmacist questionnaire. Varimax rotation with 1 as the 

Eigenvalue was used as the criterion. The suitability of the data was checked using Bartlett’s 

Test of Sphericity (BTS) and the Kaiser-Meyer-Olkin measure of sampling adequacy. 

Bartlett’s Test should be significant and KMO value is recommended to be higher than 0.60 

(Carpenter, 2018). Scree test and Eigenvalue were used to determine the number of factors 

(subscales). The reliability (internal consistency) of the factors was tested using Cronbach’s 

alpha coefficient. As recommended by the literature, items (questions) constructing a factor 

should have sufficient contribution to that factor. Therefore, the cutoff point of factor 

loadings was considered to be 0.32 and items having significant cross-loadings on multiple 

factors were suggested for removal (Carpenter, 2018). 
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4.7 Development and validation of perceptions of community pharmacists’ scale   

 

In this study, the best practice procedure for scale development as stated by Carpenter S. 

(2018) was followed. This process consisted of multiple steps. The first step was constructing 

the questionnaire as previously discussed in section 4.6.2. The third section of the 

questionnaire was concerned with the participants’ perceptions of CMP safety during 

pregnancy and lactation. Therefore, only this section was included in the validity and 

reliability of assessments after the data collection. The reliability and validity of the scale 

were examined with different scale construction methods. The reliability (internal 

consistency) was tested using Cronbach’s alpha coefficient. The validity of the scale was 

tested using face, content and construct validity. The validity was conducted using the 

research group and exploratory factor analysis (EFA).  

 

 

4.8 Results  

 

4.8.1 Sociodemographic characteristics of participants 

 

The majority of participants (72.1%) were between 21 and 40 years old and have a bachelor’s 

degree in pharmacy from Australian universities. Most had a full-time job with a principal 

role as a community pharmacist and experience ranging between 2-15 years. Participants 

were from all states and territories in Australia with higher participation from NSW, QLD, 

WA and VIC. Table 4.3 shows the detailed demographic data of the participants. 
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Table 4.3 Sociodemographic characteristics of participants. 

Variable  Group  N (%) 

Age group (years) 21-30 

31-40 

41-50 

51-60 

More than 60 

39(27) 

65(45.1) 

19(13.2) 

13(9) 

8(5.6) 

 

Gender  

 

Male  

Female 

Prefer not to answer  

62 (43.1) 

80 (55.6) 

1 (0.7) 

Qualifications 

 

Bachelor’s degree 

Certificate or Diploma 

Master’s degree 

PhD or Doctorate 

Other qualifications e.g., Honours 

degree, a postgraduate degree 

112 (77.8) 

4 (2.8) 

21(14.6) 

2(1.4) 

4(2.8) 

 

Country of bachelor’s degree Australia 

Not reported 

Other e.g., Egypt, Bangladesh, 

New Zealand and South Africa 

100(69.4) 

29(20.1) 

15(10.4) 

Work location (state) 

 

NSW/ACT 

VIC 

QLD 

SA 

WA 

TAS 

NT 

56(38.9) 

17(11.8) 

32(22.2) 

11(7.6) 

21(14.6) 

5(3.5) 

2(1.4) 

Other pharmacy roles besides 

working as a community 

pharmacist 

 

No  

Not reported 

Yes e.g., consultant pharmacist, 

accredited pharmacist 

118(81.9) 

4(2.8) 

22(15.3) 

Work status 

 

Full time 

Part-time 

Casual/locum 

Not reported 

92(63.9) 

35(24.3) 

15(10.4) 

2(1.4) 

Work experience(years) 

 

0-5 

6-10 

11-15 

16-20 

More than 20 

Not reported 

28(19.5) 

38(26.4) 

36(25) 

10(6.9) 

29(20.1) 

3(2.1) 

Total   144 

  

4.8.2 Distribution of participants 

 

The percentage of pharmacists by state/territory in this study was comparable to the 

percentage distribution of registered pharmacists in states and territories of Australia in 2018, 

with minor differences (Pharmacy Board of Australia, 2018). A similar distribution was 

found according to gender. Participation of pharmacists of all age groups has been observed 

with a slight overrepresentation of the younger (<40 years) age groups (Table 4.4). 
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Table 4.4 Distribution of respondents compared with registered pharmacists from the 

Pharmacy Board of Australia, 2018. 

Characteristics  Survey respondents Registered pharmacists (general 

registration) in 2018 (Pharmacy Board of 

Australia, 2018) 

State  N % N % 

NSW/ACT 56 38.9 9157 32.3 

VIC 17 11.8 7220 25.4 

QLD 32 22.2 5693 20.1 

SA 11 7.6 2030 7.2 

WA 21 14.6 3065 10.8 

TAS 5 3.5 684 2.4 

NT 2 1.4 220 0.8 

Gender     

Female  80 55.6 17664 62.4 

Male  62 43.1 10711 37.6 

Age groups     

21-30 39 27 6496 22.9 

31-40 65 45.1 10633 37.5 

41-50 19 13.2 5128 18.1 

51-60 13 9 3393 12 

More than 60 8 5.7 2725 9.5 

 

 

The place of work of the sample population covered all residential regions in Australia from 

Major cities to very remote Australia regions. (Figure 4.2) When classifying the respondents’ 

place of work according to the index of relative socio-economic advantage and disadvantage 

we found that respondents worked in locations belonging to all decile ranks (1-10) ranging 

from the most to the least advantaged areas. Figure 4.3 shows the detailed distribution of the 

sample according to the different ABS classifications and indicates the diversity of the 

participants in this study. 
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Figure 4.2 Distribution of participants according to their place of work remoteness. 

*(Australian Bureau of Statistics, 2018b) 

 

 

 

 

Figure 4.3 Distribution of participants’ workplace according to the decile ranking of 

population and housing in Australia. **(Australian Bureau of Statistics, 2016) 
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4.8.3 A preliminary assessment of community pharmacist knowledge 

Pharmacists’ knowledge of the correct evidence-based recommendation of CMs varied 

between respondents. Over ninety per cent of the pharmacists identified the correct 

recommendation for 7 CMs (black cohosh, kava, don quai, fish oil, iron, folic acid and 

ginger). Over 67% of respondents identified the correct recommendation for liquorice, 

pennyroyal, wormwood, cascara, peppermint and chamomile. However, more than 50% of 

the pharmacists failed to recommend appropriately for raspberry and fennel (Figure 4.4).  

 

 

Figure 4.4 Assessment of community pharmacists’ responses to the identification of CMs not 

recommended during pregnancy. 
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4.8.4 Usefulness of sources used by pharmacists 
 

Most participants (91.6%-95.8%) considered their personal experience, continuing education 

programs, journal articles, internet websites and manufacturer’s information more useful as 

references for the use of CMP in relation to pregnancy and lactation than other resources such 

as pharmacy degree education and textbooks (Figure 4.5). 

 

Figure 4.5 The usefulness of information sources according to community pharmacists. 

 

4.8.5 Content of communication (dialogue) between community pharmacist and female 

consumers who are pregnant or breastfeeding 

 

Participants were asked about questions and information they elicit or provide to female 

consumers who are pregnant or breastfeeding. Questions regarding the current status of 

pregnancy or breastfeeding, the concurrent use of other medications and reason of use were 

frequently reported questions that pharmacists asked their female consumers who were 

pregnant or breastfeeding. Asking about the age of the consumers was least reported. Some of 
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the participants suggested asking consumers about other information such as previous CMP 

use and having any allergy (Figure 4.6). 

 

Figure 4.6 Community pharmacists’ responses on what information is necessary for the 

pharmacist to ask female customers using CMP. 

 

Most of the pharmacists believed that the provision of information about the safety of CMP 

use during pregnancy and breastfeeding and potential side-effects were the primary 

information to be provided to these women. The information about CMP dosage, duration, 

the timing of intake and CMP warnings were also provided to varying extents (Figure 4.7). A 

concerning finding was that information about possible interactions with other medications 

were not provided by 25% of the pharmacists. Some respondents also provide their 

consumers with other information such as the current medical evidence of efficacy and safety 

of the CMP of concern, alternative treatments with evidence-base and the significance of 

specific CMP use during a specific pregnancy stage. 
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Figure 4.7 Community pharmacists’ responses on what information they provide to female 

customers who may be pregnant or breastfeeding and are using CMP. 

 

4.8.6 Factors that influence communication between community pharmacists and female 

consumers   

 

The effectiveness of communication between community pharmacists and female patients 

was found to be influenced by several factors (Figure 4.8). The majority of respondents 

considered the knowledge of pharmacists about the use of CMPs during pregnancy and 

lactation (72.9%) and the confidence in their knowledge (75%) as the major factors. The 

behaviour of consumers and the community pharmacists were considered to have a moderate 

to a major influence on the communication process by more than 80% of the respondents. 

There was no clear trend for the effect of the language and legal obligation on the 

communication process. However, almost all pharmacists believed that both factors have a 

role but could not agree on the importance of their role. Other factors such as limited business 

time and proliferation of products in CM brands are considered to have a minor to moderate 

effect by 25% to 51.4% of them. The participants also suggested that cultural expectations 

and beliefs can play a role during the communication process between pharmacists and 

female consumers.  
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Figure 4.8 Factors that influence communication between community pharmacists and female 

consumers. 

 

4.8.7 The motivation for women to purchase a specific CM brand 

 

Participants were requested to classify the motivation for female consumers to buy a certain 

brand of CM during pregnancy and lactation. Most of the respondents (59.7%) considered the 

recommendation of CMP by a health care practitioner to be of major importance. The price of 

CMP, recommendation by relative or friend, recommendation by a community pharmacist, 

the perceived quality of CM brand, advertising about certain CMP and information written on 

the label of CMP were categorised as moderate motivations (in descending order). The 

importance of shelf placement of CMP was assessed to be of a minor (40.3%) to moderate 
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(43.8%) influence. The appearance of the packaging was classified as a minor factor by more 

than half (51.4%) of the participants. Some pharmacists reported other motivations to buy 

CMPs such as previous experience or use of certain CMP, the effect of social media in 

spreading benefits of some CMPs and the familiarity of certain CMPs and their 

manufacturers (Figure 4.9). 

 

 

 

Figure 4.9 Motivating factors for female consumers to buy CMP during pregnancy or 

breastfeeding according to the pharmacists. 
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4.8.8 The need for CM categorisation system 

  

The majority of the participants agreed that there is a need for CM categorisation system 

(87.5%), while the remaining (4.2%) do not or were unsure (7.6%) (Figure 4.10). 

 

Figure 4.10 Response of pharmacists on the need for categorisation system for CMs. 

 

4.8.9 Perceptions of pharmacists of the safety of CMPs taken during pregnancy and 

breastfeeding  

 

The underlying factors that influence pharmacists’ perceptions about the use of CMPs during 

pregnancy and lactation were found using exploratory factor analysis. The following 

procedures were applied to identify these factors. The validity of the scale was tested using 

face, content and construct validity. The validity was conducted by using the research group 

and exploratory factor analysis (EFA).  

 

4.8.9.1 The pre-test, pilot study and content validity of the survey 

 

A group of six community pharmacists were recruited to participate in the pilot study. The 

sample was randomly selected from pharmacists resident in Brisbane city in the state of 

Queensland for geographic convenience. The survey was completed individually by the 

participants in the presence of the main researcher to ensure that all comments were 

Yes,(87.5%)No,(4.2%)

Not 

sure,(7.6%)

Is there a need for a categorisation system for CMs?
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documented. No comments about the survey were made by the participants. They found it 

convenient and able to be completed within 10-15 minutes.  

 

As all the participants in the pilot study agreed that the questionnaire’s wording and 

instructions were clear and can be easily understood, data collection took place. 

Then the pilot study was conducted on the first fifty participants. An initial EFA was 

performed to check how items of the questionnaire fell around expected factors extracted 

from the literature. The clustering of the items in the initial analysis indicated that results 

were consistent with anticipated factors. 

 

4.8.9.2 Final validity and reliability test   

 

Recruitment of participants was completed and 144 community pharmacists Australia-wide 

completed the survey (See Table 4.3 in sociodemographic section). Data of the survey was 

imported into statistics software package SPSS for Windows, release 25, which was used for 

all statistical analyses. The last section of the questionnaire was concerned with the 

participants’ perceptions and attitudes about CMP safety during pregnancy and lactation. 

Therefore, only this section was included in the validity and reliability of assessments after 

data collection as previously explained in section 4.7.  

 

Factor analysis of 40 Likert scale questions of pharmacist survey was performed. Exploratory 

factor analysis (EFA) was performed using principal axis factoring (PAF) to assess the 

validity of the questionnaire and to identify items underlying each subscale (factor). Varimax 

rotation with 1 as the Eigenvalue was used. The suitability of the data was checked using 

Bartlett’s Test of Sphericity (BTS) (Chi-square=3020.030; Df=780, p<0.001) and the Kaiser-

Meyer-Olkin measure (KMO) of sampling adequacy (.741) for all items. Carpenter (2018) 

recommended that Bartlett’s chi-square should be significant at P<0.05 and KMO value 

>0.60. See figure 4.11 below.  
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Figure 4.11 Scree plot of factors 

 

The EFA of the 40 items and the scree plot indicated an 11-factor solution explaining 59.2% 

of the variance, as shown below in Table 4.5. The initial scales were constructed from the 

factor loadings of each item onto these eleven factors. The items that load on more than one 

factor were interpreted within the factor with the highest loading.  

 

All items in the last section were also tested for reliability. The results of the survey showed 

good internal consistency with Cronbach’s alpha for all subscales except for two of them (5 

&11). Cronbach’s alpha values (ranged from 0.54 to 0.898) for the resulting factors (1, 

2,3,4,6,7,8,9 and 10) suggest that the items have relatively very good internal consistency.  
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4.8.9.3 Selection of the items to be retained in factors produced   

 

To select the most appropriate items, some rules have been suggested by statistical scholars. 

Factors that have items with loadings below 0.32 or include items that have significant cross-

loading (more than 0.30) between two factors or more should be deleted. Also, factors that 

have fewer than three items should be deleted (Carpenter, 2018; Costello & Osborne, 2005). 

Therefore, none of our items needs deletion except for the eighth and ninth factors that 

consist of two items. These factors may need further addition or re-statement of items (Table 

4.6). 

 

Table 4.5 Exploratory factor analysis output and variance. 

Total Variance Explained 

Fact

or 

Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

1 7.14

5 

17.863 17.863 6.78

7 

16.967 16.967 3.29

0 

8.224 8.224 

2 5.12

1 

12.804 30.667 4.80

1 

12.002 28.969 3.14

4 

7.860 16.084 

3 3.05

5 

7.636 38.303 2.75

8 

6.895 35.863 2.81

5 

7.039 23.123 

4 2.96

5 

7.412 45.715 2.57

1 

6.426 42.289 2.72

1 

6.802 29.926 

5 1.81

4 

4.535 50.250 1.48

1 

3.703 45.993 2.32

7 

5.818 35.743 

6 1.59

3 

3.982 54.232 1.23

4 

3.086 49.079 2.12

2 

5.306 41.049 

7 1.43

0 

3.575 57.808 1.09

6 

2.739 51.818 2.11

6 

5.290 46.340 

8 1.33

7 

3.343 61.151 .904 2.261 54.078 1.77

8 

4.445 50.785 

9 1.19

7 

2.992 64.143 .814 2.036 56.114 1.41

7 

3.542 54.326 

10 1.15

4 

2.885 67.028 .694 1.735 57.850 1.12

9 

2.824 57.150 

11 1.02

0 

2.550 69.578 .545 1.362 59.211 .825 2.061 59.211 

12 .935 2.337 71.915       

13 .909 2.272 74.186       

14 .882 2.204 76.391       

15 .739 1.847 78.237       

16 .716 1.790 80.028       

17 .674 1.686 81.714       

18 .635 1.588 83.301       

19 .577 1.442 84.743       

20 .561 1.403 86.147       
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Total Variance Explained 

Fact

or 

Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

Tota

l 

% of 

Varian

ce 

Cumulati

ve % 

21 .528 1.319 87.466       

22 .511 1.277 88.743       

23 .481 1.203 89.946       

24 .463 1.158 91.103       

25 .386 .964 92.067       

26 .376 .940 93.007       

27 .357 .893 93.900       

28 .330 .824 94.724       

29 .315 .788 95.512       

30 .264 .660 96.173       

31 .246 .616 96.788       

32 .233 .582 97.370       

33 .204 .510 97.880       

34 .197 .493 98.373       

35 .152 .380 98.754       

36 .118 .294 99.048       

37 .112 .281 99.329       

38 .106 .265 99.593       

39 .097 .243 99.837       

40 .065 .163 100.000       

Extraction Method: Principal Axis Factoring. 

 

Table 4.6 Rotated factor matrix for the items with their loadings. 

Rotated Factor Matrix a 

Items  Factor 

1 2 3 4 5 6 7 8 9 10 11 

It is difficult to 

find reliable 

data about 

possible risks 

of CM use 

during 

pregnancy or 

breastfeeding. 

.88

5 

          

It is difficult to 

find adequate 

data about the 

efficacy and 

safety of CM. 

.87

3 

          

It is difficult to 

obtain reliable 

data about the 

safety of CM. 

.79

1 

          

It is difficult to 

obtain reliable 

data about the 

health benefits 

of CM. 

.65

6 

          

I recommend 

CM to 

 .93

1 
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Rotated Factor Matrix a 

Items  Factor 

1 2 3 4 5 6 7 8 9 10 11 

members of my 

family. 

I use CM.  .78

5 

         

I recommend 

CM to 

customers. 

 .78

2 

         

CM 

manufactured 

in Australia are 

safe. 

  .80

9 

        

CM sold in 

Australia are 

safe. 

  .69

1 

        

CM sold in 

Australia must 

be safe. 

  .64

6 

        

CM 

manufactured 

in Australia are 

pure and 

uncontaminated

. 

  .56

6 

        

CM 

manufactured 

in Australia are 

more effective 

than those 

manufactured 

overseas. 

  .51

7 

     .31

7 

  

Herbal 

medicines are 

safe. 

   .86

4 

       

Dietary 

supplements 

are safe. 

   .74

9 

       

Natural 

products are 

safe. 

   .73

8 

.38

6 

      

I recommend 

CM for 

consumers as 

an alternative 

to conventional 

medications. 

   .38

5 

       

CM are safer 

than 

prescription 

medicines and 

over the 

counter 

medicines 

while 

breastfeeding. 

    .86

0 

      

CM are safer 

than 

    .71

9 
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Rotated Factor Matrix a 

Items  Factor 

1 2 3 4 5 6 7 8 9 10 11 

prescription 

medicines and 

over the 

counter 

medicines 

during 

pregnancy. 

Herbal 

medicines have 

fewer side 

effects than 

prescription 

medicines. 

   .41

9 

.57

0 

      

Herbal 

medicines 

interact with 

other 

medicines. 

    -

.37

8 

      

Natural 

products used 

while 

breastfeeding 

may cause side-

effects. 

     .88

4 

     

Natural 

products used 

during 

pregnancy may 

cause side-

effects. 

     .85

2 

     

I only 

recommend 

CM when there 

is good 

evidence-based 

support for 

their use. 

     .38

1 

     

I have 

sufficient 

information 

about CM to 

advise CM 

consumers. 

-

.34

7 

     .72

8 

    

I feel confident 

recommending 

CM. 

 .38

6 

    .64

8 

    

My knowledge 

about CM is 

excellent. 

 .37

5 

    .56

4 

    

I think I need to 

know more 

about CM. 

      -

.44

9 

.32

6 

   

I provide 

counselling to 

customers 

about CM. 

 .39

1 

    .42

0 

   .30

2 
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Rotated Factor Matrix a 

Items  Factor 

1 2 3 4 5 6 7 8 9 10 11 

I would like to 

have continuing 

education 

sessions in CM. 

       .92

6 

   

Study of CM 

should be 

included in the 

curriculum of 

university 

pharmacy 

courses. 

       .70

0 

   

CM available 

in pharmacies 

are of higher 

quality than 

those available 

elsewhere. 

  .34

6 

     .80

9 

  

CM that are 

only available 

online are of 

inferior quality. 

        .68

8 

  

Australian 

regulation of 

CM is more 

rigorous than 

regulation in 

other countries. 

  .41

2 

      .44

9 

 

I have 

confidence in 

the brands of 

CM that my 

pharmacy 

stocks. 

         .38

9 

 

CM are well 

regulated in 

Australia. 

  .36

1 

      .38

7 

 

There is good 

scientific 

evidence for 

the claimed 

health benefits 

of CM. 

         .38

6 

 

I provide 

information to 

consumers 

about CM. 

          .39

6 

Customers 

usually request 

information 

before selecting 

a CM for 

purchase. 

          -

.34

9 

CM consumers 

need to be 

educated more 

about CM 

safety. 

     .32

5 

    .33

9 
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Rotated Factor Matrix a 

Items  Factor 

1 2 3 4 5 6 7 8 9 10 11 

Other health 

professionals 

ask me for 

advice about 

CM. 

          .30

7 

Extraction Method: Principal Axis Factoring.  

Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 8 iterations. 

 

 

 

The factors were named according to their nature. Factor analysis identified strongly associated 

items and categorised them into the following factors:  

 

Factor 1: Ease of finding information about CMs.  

The first subscale contained items about the ease of finding reliable information about health 

benefits, efficacy, safety and possible risks of CM use during pregnancy and breastfeeding. 

This factor consisted of four items which showed very good internal consistency with 

Cronbach’s alpha (α = 0.896). The correlations between items were positive and significant 

(Table 4.7) and the total percentage of variance explained by this factor is 16.967%.  

Table 4.7 Correlation matrix of items constituted the first factor. 

Items ** 1 2 3 4 

It is difficult to obtain reliable data about the safety of CM. 1    

It is difficult to obtain reliable data about the health benefits of CM. .580 1   

It is difficult to find reliable data about possible risks of CM use during 

pregnancy or breastfeeding. 

.716 .599 1  

It is difficult to find adequate data about the efficacy and safety of CM. .786 .623 .792 1 

** All correlations are significant at the 0.01 level (2-tailed). 

 

Factor 2: Recommendation of CMPs. 

A total of three items contained in this factor and represented the personal use of CMPs and 

their recommendation to customers and family members. The internal consistency of this 

factor was very good (α = 0.898) and explained 12% of the total percentage of variance. All 

the items in this factor were positively correlated and all the correlations were significant 

(Table 4.8).  
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Table 4.8 Correlation matrix of items constituted the second factor. 

Items ** 1 2 3 

I recommend CM to members of my family. 1   

I use CM. .802 1  

I recommend CM to customers. .783 .687 1 

** All correlations are significant at the 0.01 level (2-tailed). 

 

Factor 3: Perceptions of community pharmacists about safety, efficacy and purity of CMPs 

sold or manufactured in Australia. 

Five items comprised this factor and represented perceptions about safety, efficacy and purity 

of CMs sold or manufactured in Australia. The internal consistency of this factor was good (α 

= 0.787) and explained 6.895% of the total percentage of variance. All the items in this factor 

were positively correlated and all the correlations were significant (Table 4.9).  

 

Table 4.9 Correlation matrix of items constituted the third factor. 

 

Factor 4: Perceptions of community pharmacists of the safety of CMPs.  

The fourth subscale contained four items about the perceptions of community pharmacists 

about the safety of CMPs. It included the safety herbal medicines, dietary supplements and 

natural products. This factor consisted of four items which showed a very good internal 

consistency with Cronbach’s alpha (α = 0.817). The correlations between items were positive 

and significant (Table 4.10) and the total percentage of variance explained by this factor is 

6.426%. 

Table 4.10 Correlation matrix of items constituted the fourth factor. 

Items ** 1 2 3 4 

Herbal medicines are safe. 1    

Items ** 1 2 3 4 5 

CM manufactured in Australia are safe. 1     

CM sold in Australia are safe. .630 1    

CM sold in Australia must be safe. .644 .439 1   

CM manufactured in Australia are pure and uncontaminated. .356 .465 .224 1  

CM manufactured in Australia are more effective than those manufactured 

overseas. 

.444 .321 .359 .400 1 

** All correlations are significant at the 0.01 level (2-tailed). 



281 
 

Dietary supplements are safe. .773 1   

Natural products are safe. .822 .632 1  

 I recommend CM for consumers as an alternative to conventional 

medications. 

.384 .368 .394 1 

** All correlations are significant at the 0.01 level (2-tailed). 

 

Factor 5: Perceptions of community pharmacists of the safety of CMPs versus conventional 

medicines. 

The fifth factor contained four items that represented the pharmacists’ perceptions about the 

safety of CMP in comparison to conventional medicine during pregnancy and lactation. 

Unfortunately, this factor did have poor internal consistency (α = 0.372) and explained 

12.894% of the total percentage of variance. The correlations between the items were 

significant (Table 4.11).  

Table 4.11 Correlation matrix of items constituted the fifth factor. 

Items ** 1 2 3 4 

CM are safer than prescription medicines and over the counter medicines 

while breastfeeding. 

1    

CM are safer than prescription medicines and over the counter medicines 

during pregnancy. 

.695 1   

Herbal medicines have fewer side effects than prescription medicines. .623 .485 1  

Herbal medicines interact with other medicines. -.395 -.370 -.327 1 

**All correlations are significant at the 0.01 level (2-tailed). 

 

Factor 6: Perceptions of community pharmacists about the potential occurrence of side-

effects due to natural products use during pregnancy and breastfeeding. 

Three items comprised this factor and represented perceptions about the safety of the use of 

natural products during pregnancy and lactation. The internal consistency of this factor was 

good (α = 0.741) and explained 3.086% of the total percentage of variance. All the items in 

this factor were positively correlated and all the correlations were significant. (Table 4.12) 

Table 4.12 Correlation matrix of items constituted the sixth factor. 

Items ** 1 2 3 

Natural products used while breastfeeding may cause side-effects. 1   

Natural products used during pregnancy may cause side-effects. .853 1  

I only recommend CM when there is good evidence-based support for their use. .330 .270 1 

**All correlations are significant at the 0.01 level (2-tailed). 

.   



282 
 

 

Factor 7: Satisfaction of knowledge about CM. 

The seventh factor in the factor analysis was comprised of five items about the satisfaction of 

community pharmacists about their knowledge about the use of CMs during pregnancy and 

breastfeeding. This factor explores their self-confidence when recommending CMPs to 

pregnant and breastfeeding women as well. The indicator of the internal consistency of the 

items was acceptable (α = 0.540). All the items in the seventh factor are significant and 

correlated (Table 4.13) and 2.739% of the total percentage of variance was explained by 

them.  

Table 4.13 Correlation matrix of items constituted the seventh factor. 

Items ** 1 2 3 4 5 

I have sufficient information about CM to advise CM 

consumers. 

1     

I feel confident recommending CM. .565 1    

My knowledge about CM is excellent. .545 .596 1   

I think I need to know more about CM. -.396 -

.445 

-

.394 

1  

I provide counselling to customers about CM. .299 .488 .376 -

.225 

1 

**All correlations are significant at the 0.01 level (2-tailed). 

 

Factor 8: The need for further knowledge about CMs. 

The eighth factor contained two items that represented the pharmacists’ need for further 

education about the use of CMs in pregnancy and breastfeeding. This factor had very good 

internal consistency (α = 0.833) and explained 2.261% of the total percentage of variance. 

The correlations between the items were positive and significant (Table 4.14).  

Table 4.14 Correlation matrix of items constituted the eighth factor. 

Items ** 1 2 

Study of CM should be included in the curriculum of university pharmacy courses. 1  

I would like to have continuing education sessions in CM. .719 1 

**All correlations are significant at the 0.01 level (2-tailed). 

 

Factor 9: Perceptions of community pharmacists about the quality of CMPs.  

The ninth factor included items that compare the quality of CMP that can be bought from 

online shops or community pharmacies. Two items remained in this factor with good internal 
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consistency (α = 0.736) and it explained 2.036% of the total percentage of variance. The 

correlation between these two items was positive and significant (Table 4.15)  

Table 4.15 Correlation matrix of items constituted the ninth factor. 

Items ** 1 2 

CM that are only available online are of inferior quality. 1  

CM available in pharmacies are of higher quality than those available elsewhere. .584 1 

**Correlation is significant at the 0.01 level (2-tailed). 

 

 

Factor 10: Perceptions of community pharmacists about CMP regulations in Australia. 

Factor analysis indicated this factor contained four items, which dealt with the pharmacists’ 

perceptions about the regulations of CMPs in Australia. This factor explores their confidence 

in CM brands available in Australia. The internal consistency was low but still acceptable (α 

= 0.636) and explained 1.735% of the total percentage of variance. All correlations between 

the items were significant and positive (Table 4.16).  

Table 4.16 Correlation matrix of items constituted the tenth factor. 

Items ** 1 2 3 4 

Australian regulation of CM is more rigorous than regulation in other 

countries. 

1    

I have confidence in the brands of CM that my pharmacy stocks. .295 1   

There is good scientific evidence for the claimed health benefits of CM. .231 .273 1  

CM are well regulated in Australia. .453 .286 .308 1 

**All correlations are significant at the 0.01 level (2-tailed). 

 

Factor 11: Communication between community pharmacists and customers.  

The last factor included items about the communication of community pharmacies with CMP 

consumers. Four items remained in this factor with unacceptable internal consistency (α = 

0.104) and it explained 1.362% of the total percentage of variance. The correlation between 

some of these items was significant (Table 4.17). 
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Table 4.17 Correlation matrix of items constituted the eleventh factor. 

Items  1 2 3 4 

I provide information to consumers about CM. 1    

Customers usually request information before selecting a CM for 

purchase. 

-.115 1   

CM consumers need to be educated more about CM safety. .164* -

.213* 

1  

Other health professionals ask me for advice about CM. .295** -

.050 

.124 1 

* Correlation is significant at the 0.05 level (2-tailed). 

** Correlation is significant at the 0.01 level (2-tailed). 

 

 

 

4.8.9.4 Participants’ responses for the eleven factors 

 

The responses of pharmacists across all the eleven factors extracted by EFA are shown in Table 

4.18. 

 

Table 4.18 Pharmacists responses across all factors. 
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1 Q1 It is difficult to find reliable data 

about possible risks of CM use 

during pregnancy or breastfeeding. 

0.7 6.9 9.7 48.6 34 

4 

Q2 It is difficult to find adequate data 

about the efficacy and safety of CM. 
0.7 7.6 11.1 54.2 26.4 

4 

Q3 It is difficult to obtain reliable data 

about the safety of CM. 
1.4 5.6 13.2 50 29.9 

4 

Q4 
It is difficult to obtain reliable data 

about the health benefits of CM. 
0.7 9 15.3 57.6 17.4 

4 

2 Q5 I recommend CM to members of my 

family. 
2.1 16 12.5 61.1 8.3 

4 

Q6 I use CM. 2.1 16.7 9.7 61.8 9.7 4 

Q7 
I recommend CM to customers. 0.7 8.3 16.7 68.8 5.6 

4 

3 Q8 CM manufactured in Australia are 

safe. 
5.6 18.8 48.6 25 2.1 

3 

Q9 
CMs sold in Australia are safe. 3.5 25.7 47.9 21.5 1.4 

3 

Q10 CMs sold in Australia must be safe. 9.7 29.9 29.9 23.6 6.9 3 
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Q11 CMs manufactured in Australia are 

pure and uncontaminated. 
4.9 19.4 55.6 18.8 1.4 

3 

Q12 CM manufactured in Australia are 

more effective than those 

manufactured overseas. 

6.2 34 47.2 12.5 0 

3 

4 Q13 Herbal medicines are safe. 19.4 41.7 34.7 4.2 0 2 

Q14 
Dietary supplements are safe. 11.8 38.2 38.9 11.1 0 

2 

Q15 
Natural products are safe. 25 36.1 35.4 3.5 0 

2 

Q16 I recommend CM for consumers as 

an alternative to conventional 

medications. 

26.4 32.6 25.7 13.2 2.1 

2 

5 Q17 
CM are safer than prescription 

medicines and over the counter 

medicines while breastfeeding. 

19.4 52.1 25.7 2.1 0.7 

2 

Q18 CM are safer than prescription 

medicines and over the counter 

medicines during pregnancy. 

25.7 45.8 24.3 3.5 0.7 

2 

Q19 
Herbal medicines have fewer side 

effects than prescription medicines. 
22.9 39.6 27.8 9.7 0 

2 

Q20 Herbal medicines interact with other 

medicines. 
2.8 0 2.1 38.2 56.2 

5 

6 Q21 Natural products used while 

breastfeeding may cause side-

effects. 

0.7 1.4 6.2 62.5 28.5 

4 

Q22 Natural products used during 

pregnancy may cause side-effects. 
1.4 1.4 5.6 57.6 33.3 

4 

Q23 I only recommend CM when there is 

good evidence-based support for 

their use. 

0 1.4 9 56.2 33.3 

4 

7 Q24 I have sufficient information about 

CM to advise CM consumers. 
3.5 31.9 28.5 34 2.1 

3 

Q25 I feel confident recommending CM. 0.7 17.4 32.6 46.5 2.8 3 

Q26 My knowledge about CM is 

excellent. 
10.4 43.8 30.6 14.6 0.7 

2 

Q27 

 
I think I need to know more about 

CM. 
0 2.1 4.9 65.3 27.8 

4 

Q28 I provide counselling to customers 

about CM. 
0 2.8 5.6 75.7 16 

4 

8 Q29 I would like to have continuing 

education sessions in CM. 
0 1.4 6.9 59 31.9 

4 

Q30 Study of CM should be included in 

the curriculum of university 

pharmacy courses. 

0.7 2.8 4.9 59.7 31.3 

4 



286 
 

F
ac

to
r 

Q Scales and items 

S
tr

o
n

g
ly

 

d
is

ag
re

e 

(%
) 

D
is

ag
re

e 

(%
) 

N
eu

tr
al

 

(%
) 

A
g

re
e 

(%
) 

S
tr

o
n

g
ly

 

ag
re

e 
(%

) 

M
ed

ia
n

  

9 Q31 CM available in pharmacies are of 

higher quality than those available 

elsewhere. 

3.5 20.1 47.9 27.1 1.4 

3 

Q32 CM that are only available online 

are of inferior quality. 
2.1 22.9 56.2 15.3 3.5 

3 

10 Q33 Australian regulation of CM is more 

rigorous than regulation in other 

countries. 

1.4 5.6 47.9 38.9 6.2 

3 

Q34 I have confidence in the brands of 

CM that my pharmacy stocks. 
1.4 16.7 29.2 47.2 5.6 

4 

Q35 
CM are well regulated in Australia. 10.4 25 35.4 27.8 1.4 

3 

Q36 
There is good scientific evidence for 

the claimed health benefits of CM. 
6.9 33.3 39.6 18.1 2.1 

3 

11 Q37 I provide information to consumers 

about CM. 
0.7 5.6 13.2 68.1 12.5 

4 

Q38 Customers usually request 

information before selecting a CM 

for purchase. 

2.1 38.9 25.7 32.6 0.7 

3 

Q39 CM consumers need to be educated 

more about CM safety. 
0 0 3.5 56.2 40.3 

4 

Q40 Other health professionals ask me 

for advice about CM. 
2.8 28.5 21.5 45.8 1.4 

3 

 

4.9 Discussion  

 

This cross-sectional survey explored the role of community pharmacists as health care 

professionals in influencing pregnant and breastfeeding women toward the safe use of CMPs.  

Based on their knowledge, perceptions and ability to communicate effectively with pregnant 

and breastfeeding women, they have an important role in informing these women about the 

safe use of CMPs. This role has not been clearly defined in the literature and this study 

attempted to address it by investigating the perceptions of pharmacists about pharmacist-

women communication as it relates to CMPs. It also evaluated the pharmacists’ knowledge 

and their perceptions of safety and efficacy of CMPs taken during pregnancy and 

breastfeeding. No other quantitative studies in Australia were identified to have addressed 

these factors during the pregnancy and breastfeeding stages. This study is the first 

quantitative study to evaluate the knowledge of Australian community pharmacists about 

CMs taken during pregnancy and lactation. It also offers the first contribution to the literature 
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exploring the perceptions of Australian community pharmacists concerning the safety of use 

of CMPs during pregnancy and lactation.  

This study established that the majority of pharmacists believed their knowledge and their 

confidence about this knowledge were the major factors affecting the communication with 

pregnant and breastfeeding women. During a CMP consultation with these women, the 

majority of pharmacists focused on eliciting patient information and providing female 

consumers with information that establishes the safety of use of CMPs during pregnancy and 

lactation. However, information about potential CM-medication interactions were not 

provided by 25% of the pharmacists. Pharmacists’ knowledge regarding the use of CMs 

during pregnancy varied between participants, with the majority correctly identifying those 

that are either clearly safe or contraindicated during pregnancy. 

 

4.9.1 Knowledge of community pharmacists about the safety of CMPs used during pregnancy 

 

The study results demonstrate that Australian pharmacists’ knowledge regarding the use of 

CMs during pregnancy varied between participants and is influenced by the clarity of the CM 

safety guidance in the available literature. The majority correctly identified CMs that are 

either classified as safe (ginger, folic acid, chamomile, peppermint, iron and fish oil 

supplements) or contraindicated to be taken during gestation (cascara sagrada, don quai, 

kava, black cohosh, wormwood, pennyroyal and liquorice). However, the safety of “use with 

caution” CMs (fennel and raspberry leaf) was difficult to identify correctly by more than half 

of the pharmacists. The presence of some CMs in a grey area with an unclear safety profile 

and with limited availability of good-quality clinical trials about its safety and efficacy during 

pregnancy (Amer et al., 2015; Low Dog, 2009; Mortel & Mehta, 2013) might make the 

pharmacist less confident when consulted regarding these CMs (Leung et al., 2018). Also, 

pharmacists may need to make a benefit-risk evaluation based on weighing potential benefits 

and risks of “use with caution” CM before giving their recommendation. This result is 

consistent with a previous finding in the scope of conventional medicines, in which 

community pharmacists were found to be more confident when consulted about high-risk 

categories for use in pregnancy (Categories D and X) than other categories (Ritchie et al., 

2019).  
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Two other factors may contribute to the pharmacists’ varied level of knowledge about CMs: 

limited coverage of CM topics in undergraduate degrees in some universities (Semple et al., 

2006; Waddington et al., 2015), and the absence of a pregnancy categorisation system for 

CMPs. This could create ambiguity and difficulty for the health professional including 

pharmacists to advise patients on the safety of use of CMPs during pregnancy and 

lactation, especially for unclassified OTC medicines (Leung et al., 2018). This ambiguity 

has been highlighted by pharmacists to be a key barrier in their provision of antenatal 

care (Leung et al., 2018). 

The comparison of our results of community pharmacists’ knowledge with other studies 

could be difficult due to three reasons. There is a variation of the pharmacists’ level of 

knowledge about CMs between local pharmacists in Australia due to the variation in the 

graduating universities’ curricula that may or may not have included CMs subjects. Also, 

the use of different methods or instruments by researchers when assessing pharmacists’ 

knowledge about CMs (Waddington et al., 2015) makes it hard to compare community 

pharmacists’ knowledge in this study. Finally, there is a lack of Australian studies 

assessing the knowledge of pharmacists about the use of CMs during pregnancy. Some 

studies were conducted to assess the knowledge of pharmacists about CMs in general or  

in relation to some conditions such as cancer (Harnett et al., 2018; Waddington et al., 2018). 

However, a systematic review concluded that the level of community pharmacists’ 

knowledge about CMs is not equivalent to the need based on the high demand for these 

products worldwide (Waddington et al., 2015). This low level of knowledge may lead 

pharmacists to be unconfident, hesitant or overly cautious when providing advice about these 

medicines to pregnant and breastfeeding women (Ceulemans et al., 2019; Sim et al., 2018; 

Zheng et al., 2019). Deliberate efforts to enhance the knowledge of community pharmacists 

are warranted to ensure the safe and correct recommendation of CMP use to women in 

reproductive age. Future research in this area is needed as community pharmacists are one of 

the most accessible and trusted sources of information, and their knowledge about medicines 

including CMPs should be up to date and sufficient to meet the high demand of consumers 

for CMPs (Chisholm-Burns et al., 2010; Dalton & Byrne, 2017; Lynch et al., 2017; Sim et 

al., 2015b; Waddington et al., 2015).     
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4.9.2 The need for CMP categorisation system 

 

The need for a categorisation system for CMs was raised by the participants in our study 

and more than 87% expressed their desire for such a system. This system could improve 

the confidence of pharmacists when consulted about CMPs by pregnant women. 

Kennedy et al. developed a classification system for 126 herbs used during pregnancy 

(Kennedy et al., 2016). However, CMs include other categories such as aromatherapy 

which is under-researched in the literature with limited randomised controlled clinical trials 

about their use and efficacy during pregnancy. Moreover, there is a disagreement between 

researchers about the safety of some aromatherapies (see section 2.9.2). Health professionals 

including pharmacists have a responsibility to source quality evidence for use during 

pregnancy and lactation especially after the removal of pregnancy categories from the 

Australian Medicines Handbook (AMH) in 2015 following FDA removal of the 

categorisation system in 2014  (Leung et al., 2018). Pharmacists are under greater 

responsibility when supplying medicines to pregnant women due to limited access to reliable 

information (Ceulemans et al., 2019; Leung et al., 2018) and even greater pressure when it 

comes to the concurrent use with CMPs. Also, pharmacists consider the absence of 

classification of therapeutic agents to be a key barrier in the provision of antennal care due to 

ambiguity associated with data presentation and interpretation of unclassified medicines such 

as OTC medicines (Leung et al., 2018).  

 

4.9.3 The motivation for women to purchase a certain CM brand from a community 

pharmacy perspective 

 

Pharmacists in our study considered the recommendation of CMPs by a health care 

professional to be the major motivation for female consumers to buy a CMP followed by 

price and other factors. This point of view could be due to the fact that these professionals are 

a reliable and trustful source of information and recommendation to pregnant women 

throughout their pregnancy journey (Vamos et al., 2019). Despite the wide reputation of these 

health care professionals, over 60% of Australian consumers consider price as the motivation 

for purchasing a certain CMP (Department of Industry, 2019, p. 33). This highlights that 

price plays a major role in buying a CMP and community pharmacists are aware of this. In a 
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pregnancy setting, women may prioritise the recommendation of their health care 

professional over other motivations to buy a certain CMP. However, the consequences for 

prioritising price by reproductive women when purchasing a CMP is warranted in future 

research as this might influence were women purchase their CMP from. 

 

4.9.4 The preferred sources used by community pharmacists to find information related to 

CMP use during pregnancy and breastfeeding 

 

The majority of pharmacists in this study were found to prefer the use of continuing 

education programs, journal articles and internet websites as their main sources of 

information related to CMP use during pregnancy and lactation. A recent study found similar 

sources of information among a small group of pharmacists (11 pharmacists) whose preferred 

sources were MIMS® database, Google search, journal articles, manufacturer information 

sources and other sources (Gilmartin et al., 2018). This could be attributed to their need for 

reliable, up-to-date, evidence-based, accessible and unbiased information sources (Gilmartin 

et al., 2018; Semple et al., 2006). However, the accessibility of some sources such as internet 

websites or journal articles could be limited in some community pharmacies. The limited 

access to these sources may make pharmacists uncomfortable when counselling women about 

medication exposures during pregnancy and lactation (Ritchie et al., 2019). Also, some 

information sources may be potentially biased and unreliable such as Google (L. Wang et al., 

2012). In light of the high demand for CMPs by reproductive women and the varied level of 

community pharmacists’ knowledge about CMs, the availability of reliable sources at 

community pharmacies is of paramount importance.  

 

Pharmacy Board of Australia guideline 1 on practice-specific issues specifies the 

recommended references to be used in Australian pharmacies. Some of these references can 

guide pharmacists when consulted about CMPs (Pharmaceutical Society of Australia, 2020). 

The availability of such sources could boost the role of the community pharmacists in CMP 

consultations among reproductive women and may contribute to the safe use of CMP by 

women during pregnancy and lactation as these sources are evidence-based. However, the 

lack of evidence of some CMPs used during the natal and postnatal period may compromise 

the provision of proper advice by pharmacists.  
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Although the availability of these sources is mandated by law in pharmacies, respondents 

preferred to use some sources that do not belong to the recommended list of sources. They 

favour the use of other sources such as their personal experience, continuing education 

programs and journal articles when consulted about CMPs. This could be attributed to the 

need for finding information related to the use of CMPs during pregnancy and lactation that 

could not be available in the recommended sources or the ambiguity of information itself 

(Leung et al., 2018). Also, this could reflect their confidence in their professional experience 

and tools (e.g., continuing education programs) that they gained over years in the scope of 

CMs. 

  

 

4.9.5 Content of communication (dialogue) between community pharmacist and female 

consumers who are pregnant or breastfeeding 

 

The content of the dialogue between pharmacists and consumers about CMPs was found to 

be inclusive of gathering and provision of the necessary information. Australian pharmacists 

are governed by guidelines set by the Pharmacy Board of Australia such as the guidelines for 

dispensing medicines, the code of conduct to provide consumers with good care (Pharmacy 

Board of Australia, 2014, 2015c) and guideline for complementary and alternative medicines 

(Pharmacy Board of Australia, 2015a). The impact of these guidelines has been reflected in 

the communication of pharmacists with pregnant and breastfeeding consumers of CMPs.  

 

According to the Pharmacy Board of Australia, dispensing CMs should follow this guideline 

(Pharmacy Board of Australia, 2015a):  

When complementary and alternative medicine is provided at a pharmacy, 

pharmacists should provide products of proven safety and quality. Relevant 

accompanying advice should be offered to assist patients in making a well informed 

choice regarding treatment with a complementary or alternative medicine, which 

should include available information on the potential benefits and harms, and whether 

there is sufficient evidence to support its proposed use. Where appropriate, 
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pharmacists should incorporate details of the supply of complementary and alternative 

medicines in the dispensing record and where possible, in the patient’s health record.  

When consulted about a CMP by female consumers, almost all pharmacists declared that they 

ask them about their current status of pregnancy or breastfeeding, the concurrent use of other 

medications, the reason for use, medication record, medical history and about the age of the 

patient (in descending order of frequency). This indicates that pharmacists consider asking all 

relevant questions that help them to gather sufficient health information about women to 

establish the clinical diagnosis and then give them appropriate health advice. Similarly, 

during a CMP consultation, the majority of pharmacists focused on the provision of 

information to female consumers that maintain their safety when using CMPs during 

pregnancy and lactation. This information includes the safety of use during pregnancy or 

breastfeeding, potential side-effects, correct dosage, contraindications and warnings in 

addition to the duration and timing of CM treatment.   

 

The majority of respondents (over 97%) ask women about the potential use of other 

medications during a CMP consultation, however, a quarter of pharmacists do not provide 

information about possible CM-medication interactions. A recent “simulated patient” study in 

Australia established similar results when pharmacy staff were consulted about concurrent 

CMP and conventional medicine use. In this study, the majority of staff did not provide 

enough information to the “simulated patient” about scientifically-proven CM-medication 

interactions to prevent harm (Lee et al., 2020b). The authors did not include reasoning for the 

gap in the provision of this safety-related information. The reasons behind the deficiency in 

information provision could be due to several factors. Lack of women’s use of conventional 

medicines at the time of CMP consultation may negate the perceived or actual need to 

provide them with information about CM-drug interactions. Failure of women to disclose 

their concurrent use of CMP and conventional medication also undermines the provision of 

proper information by pharmacists (Barnes & Abbot, 2007; Shelley et al., 2009). Time 

constraint might hinder pharmacist from providing detailed information for their customers 

(Ung et al., 2017a). Finally, Pharmacists’ inadequate knowledge about specific CMPs or their 

inability to find information related to their use during the pregnancy and lactation period 

may impair the provision of proper safety information (Gilmartin et al., 2018; Semple et al., 

2006; Ung et al., 2017a).  
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It is worthy of note that taking CMPs and conventional medicines concurrently is a common 

behaviour of pregnant and breastfeeding women. A high percentage of CMP users in 

developed countries (44.9% -90%) take both types of medications concurrently during 

pregnancy (McLay et al., 2017; Mothupi, 2014; Moussally et al., 2009; Nordeng et al., 2011; 

Tabatabaee, 2011). Nursing women also showed a high percentage (89%) of concomitant 

usage (Aleandri et al., 2014). Therefore, many women may be at risk of potential drug-CM 

interaction such as the complementary medicine garlic that increases the risk of bleeding if 

taken with warfarin (Tachjian et al., 2010). McLay et al., (2017) suggested that one in twenty 

women using herbals in the UK may be at risk of having herb-drug interaction. Many CMs 

such as ginger and garlic were part of drug-CM interactions and were commonly used during 

pregnancy (McLay et al., 2017; Moussally et al., 2009; Nordeng et al., 2011). These 

interactions (minor, moderate or severe drug-CM interactions) can be avoided if the 

communication between women and their health care professionals is effective.  

 

Despite that pharmacists comply with the effective communication standards of the code of 

conduct and code of ethics, only 50% of them ask women about their age. Asking 

reproductive women about their age seems to be insignificant compared to paediatric or 

geriatric patients. However, Wolgast et al. (2019) found a significant relationship between the 

women’s age and their perceptions about medicines. During pregnancy, younger women 

perceived the use of herbal medicines to be less harmful than older women. Also, the age of 

the patient has been found to affect health expectations, health literacy and the 

communication process with the health practitioner. Increase in age has been found to be 

associated with positive communication perceptions with health practitioners (DeVoe et al., 

2009). The health literacy of women aged 20-44 years was found to be higher than that of 

females aged 15-19 years (Australian Bureau of Statistics, 2009). Therefore, pharmacists and 

other health care professionals will need to pay more attention to the group of young women 

(aged 15-24years), as this group has shown the lower perceptions of communication and low 

health literacy skills (Australian Bureau of Statistics, 2009; DeVoe et al., 2009). This group 

of women could be less able and prepared to establish the safety of CMPs if they decide to 

self-medicate themselves with these medications.  

 



294 
 

In spite of the importance of the content of the CMP consultation (dialogue) between 

community pharmacists and reproductive women, no previous studies were identified 

illustrating the content and scope of this dialogue of safety concerns. This dialogue reflects 

the effectiveness of communication between these two parties that would, in turn, affect 

maternal health outcomes. Through this woman-centred dialogue, pharmacists can discuss all 

health-related issues aiming to help women in managing their health conditions. If this 

dialogue is effective, it can build trust between the pharmacist and the consumer helping 

reproductive women to achieve the best health outcomes.  

 

4.9.6 Factors that influence communication between community pharmacists and female 

consumers   

 

Among all the factors suggested to affect the communication process with pregnant and 

lactating women, the majority of respondents believed that their knowledge about CMs and 

confidence about this knowledge are the major factors affecting communication with women. 

Low-quality communication has been associated previously with low knowledge and 

confidence of pharmacist with the medication (Ilardo & Speciale, 2020; Ung et al., 2017a). 

Low level of knowledge may lead pharmacists to be unconfident, hesitant or cautious when 

providing advice about these medicines to pregnant and breastfeeding women (Ceulemans et 

al., 2019; Sim et al., 2018; Zheng et al., 2019).  

 

The behaviour of both consumers and pharmacists during a discussion was perceived to have 

moderate to major effect on the communication process. Their behaviours could affect the 

nature of the interaction between the two parties that will promote or abort effective 

communication. For example, pharmacists need to pay attention to their natural attitude as it 

may impact on their patient’s care (de Oliveira & Shoemaker, 2006). Showing openness and 

active listening can foster a relationship with consumers and establish effective patient-

centred communication (King & Hoppe, 2013; Naughton, 2018). Pharmacists are encouraged 

to maintain friendly eye-contact with patients to enhance the communication process 

(Naughton, 2018). However, some patients such as Aboriginal and Torres Strait Islander 

people prefer not to maintain eye-contact due to cultural reasons as this behaviour is 
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considered to be disrespectful. Pharmacists need to be culturally aware of their local 

community to be able to provide them with the best health care (Swain, 2014). 

 

Although no trend has been observed for the effect of language on communication, the 

majority of pharmacists agreed that it has a role. The lack of obvious effect (ranging from 

low-moderate-high effect) could be due to variation in pharmacy locations and cultural 

background of the local community (Fejzic & Barker, 2019). For instance, pharmacies 

located close to an airport or a university are expected to have more cultural diversity of 

customers than others located in residential areas (Fejzic & Barker, 2019). In such locations, 

multicultural diversity may create a language barrier that can affect communication as this 

was described to be the most commonly reported theme to influence communication with 

patients from a multicultural background (Fejzic & Barker, 2019). In light of this, the 

language barrier is anticipated to be more evident among community pharmacy consumers 

whose first language is not English or people with limited English language proficiency 

(Arora et al., 2015). While the availability of professional interpretation services could reduce 

the language barrier, some pharmacists believe that this barrier still occurs (Fejzic & Barker, 

2019). This could be due to lack of knowledge about interpreter services by some 

pharmacists, difficulty of meeting the need of various linguistic backgrounds such as African 

languages, limitation of access to these services in some places such as rural areas or at 

specific times especially in afterhours, pre-booking requirements and cost of these services 

for non-Australian residents or tourists (Arora et al., 2015). Few studies mentioned the 

importance of language in interaction with consumers (Dyck et al., 2005; Fejzic & Barker, 

2019; Hall et al., 2015; Kochhar et al., 2010; Lee et al., 2020b). This language barrier can be 

overcome by the use of lay language that is clear, straightforward and has medically relevant 

terms (consumer-level vocabularies) intended for non-experts (Naughton, 2018). Also, 

information can be conveyed utilizing pictures, symbols and pictograms (Kanji et al., 2018). 

This recommendation is valuable in a multicultural country such as Australia that has 

linguistic variation to bridge the language barrier between community pharmacists and 

consumers. 
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The majority of participants declared that the liability of community pharmacists to legal 

responsibilities is a barrier to their communication with consumers. However, they did not 

agree on the classification of the strength of this factor and their responses showed no 

obvious trend. This disagreement could be attributed to three reasons. Firstly, the legal 

liability of pharmacists towards consumer care services is not clearly defined. Therefore, 

pharmacists need to use their experience or personal judgment to provide safe consumer 

service (Hattingh et al., 2007). Secondly, CMP consumers practice self-medication most of 

the time or make their own decisions to use a CMP without any obligation of a 

recommendation from the community pharmacist and their choices are their responsibility. 

Pharmacists could interpret these decisions taken by consumers (self-medication) to be 

beyond their responsibilities unless consumers ask for a consultation. Even if consumers ask 

for a consultation, there is no obligation to document CMP usage in the consumer’s health 

record or to provide them with a label. This means that there is no evidence of wrong 

dispensing or incorrect labelling in case of unsatisfactory professional conduct. Thirdly, 

pharmacists were not sure about the classification of the effect of legal liability on 

communication due to personal variations in their ethical beliefs when consulted about a 

CMP.   

 

Limited business time is considered by respondents to have a minor to moderate effect on 

communication. A recent literature review considers that pharmacists’ limited time is a 

barrier for communication that prevents them delivering pharmaceutical care to consumers  

(Ung et al., 2017a). Some studies have established time as a factor that influences the 

communication process but none of them investigated the extent of the effect of this factor 

(Berger et al., 2005; Dyck et al., 2005; Lee et al., 2020b).  

 

It is worthy to note that cultural expectations and beliefs, as suggested by participants, can 

play a role during the communication process between pharmacists and female consumers. 

To be an effective communicator, pharmacists should build and initiate an open discussion 

with women to involve them in their treatment decision-making process (Ilardo & Speciale, 

2020). This discussion should be woman-centred and guided by women’s needs, preferences 

and values. Other factors may apply in Australia, as a multicultural country, such as cultural, 
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ethnic, religious and linguistic background and should be considered by the pharmacist to 

provide women with effective and tailored consultation (Ilardo & Speciale, 2020).  

 

In 2019, the department of health in Australia has launched a strategy around woman-centred 

care that ensures active involvement of women in their decisions through their maternal care. 

At the same time, women should be provided with safe and high-quality care that can 

effectively manage any potential risk for mothers and their babies. This strategy is structured 

around four important values including safety, respect, choice and access. In terms of safety, 

women should receive individualised, appropriate and high-quality evidence-based perinatal 

care. They should have access to individualised culturally safe care in their preferred 

language from a maternity care staff that is responsive, competent and reflects cultural 

diversity (The Council of Australian Governments-Health Council, 2019).The second value 

confirms that women should be treated with dignity and respect throughout  their maternity 

care. Also, their choices should be sought and respected. Support should be provided to help 

women in making informed decisions. Finally, women should have access to appropriate 

maternity care from conception until twelve months after birth. (The Council of Australian 

Governments-Health Council, 2019)  

However, this strategy did not discuss the role of pharmacists clearly in maternal care and we 

believe that pharmacists as part of health care staff can be involved in this care as they can 

provide women with appropriate information about medications used in the antenatal period. 

The four values of this strategy can form a road map for the pharmacists to support women 

throughout their maternal care.    

 

4.9.7 Perceptions of pharmacists of the safety of CMPs taken during pregnancy and 

breastfeeding 

 

The knowledge and confidence in that knowledge of pharmacists were found to influence 

effective communication with consumers of CMPs. A thorough investigation of the factors 

influencing this through an EFA has been undertaken. Factors that build up pharmacists 

perceptions about CMPs are directly and indirectly influencing their knowledge and their 

confidence in their knowledge about CMs. 
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Eleven factors have been identified that influence the perceptions of community pharmacists 

about CMPs. Factor 1 was related to the ease of finding CM related information. Factor 2 was 

related to the recommendation of CMPs for the pharmacist’s own use, their family’s use and 

consumers use. Five factors (3, 4, 5, 6 and 9) were related to the perceptions of pharmacists 

about the safety, efficacy and quality of CMPs in general and those sold in Australia in 

particular. It was also concerned with the interaction of CMs with conventional medicines. 

Two factors (7 and 8) were related to the satisfaction of pharmacists about their CM 

knowledge and their feelings about acquiring further knowledge. The final two factors were 

related to the confidence of Australian pharmacists in the Australian regulations of CMPs 

(factor 10) and communication with consumers (factor 11). 

 

The first factor is the strongest factor through which pharmacists expressed their struggle in 

finding reliable data about CM safety and efficacy. The availability of good-quality 

randomized controlled trials about the safety and efficacy of most CMPs during pregnancy is 

very limited (Amer et al., 2015; Low Dog, 2009; Mortel & Mehta, 2013). This makes it 

difficult for community pharmacists to find reliable, up-to-date, evidence-based, accessible 

and unbiased information sources (Gilmartin et al., 2018; Semple et al., 2006). These 

limitations of information and information sources may make pharmacists uncomfortable 

when counselling women about exposure to CMs during pregnancy and lactation (Ritchie et 

al., 2019). This, in turn, influences the effectiveness of the process of communication with 

pregnant and lactating women. Future CM safety and efficacy studies are warranted to 

enhance evidence-based knowledge of these medicines during pregnancy and lactation. 

Further good-quality studies could lead to a better outcome of health care professional-

women communication and lead to improved consumer knowledge.  

 

The second factor is “Recommendation of CMPs”. This factor assembled items relating to 

pharmacists’ personal use of CMPs and recommendation to their customers and family 

members. This factor underscores the effect of pharmacists’ personal experience and beliefs 

about CMPs on their professional recommendation of these medicines. Previous studies 

showed that up to 84% of community pharmacists were found to be themselves users of 

CMPs (Fahmy et al., 2010; Koh et al., 2003; Naidu et al., 2005; Welna et al., 2003). Similar 
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to other health care professionals (Zeng et al., 2014), pharmacists who were high users of 

CMPs were more likely to recommend these medicines to patients, friends and family 

members (Marupuru et al., 2019). However, their recommendation to pregnant and 

breastfeeding consumers was not investigated in the literature. This study found that over 

70% of pharmacists use CMPs and recommend them to pregnant and lactating women (Q5, 

Q6 and Q7). Given that the safety and efficacy of most CMPs have not yet been 

demonstrated during pregnancy and breastfeeding, the recommendation of CMPs could be 

based on pharmacists’ experiences, positive beliefs and attitudes about these medicines (Tran 

et al., 2013). 

 

Recommendation of CMPs may be biased due to “business influences” factors such as 

complying with sales targets and generating a profit (Tran et al., 2013). CMPs sold in 

community pharmacies increased their annual sales and customer numbers (Naidu et al., 

2005). This may raise an ethical conflict between the professional role of pharmacists and 

their businesses (Salman Popattia et al., 2018).  

The authors of this study (Salman Popattia et al., 2018) suggested the inclusion of 

interrogative questions in future studies to better understand this conflict; asking pharmacists 

if they recommend a CMP only when there is good evidence-based support (Salman Popattia 

et al., 2018). This question was taken into consideration in this study (Q23) before that 

review’s recommendation. About 90% of the participants agreed they recommend CMPs only 

when there is good evidence-based support for their use during pregnancy and lactation. This 

result seems to support the compliance of pharmacists with the first key responsibility when 

selling CMPs “Pharmacists should provide evidence-based recommendations to consumers 

regarding complementary medicines” as suggested by Salman Popattia et al. (2020). This 

finding also supports that Australian pharmacists are following the latest recommendations of 

PSA in partnership with Choosing Wisely which states that pharmacists “Do not recommend 

complementary medicines or therapies unless there is credible evidence of efficacy and the 

benefit of use outweighs the risk” (Pharmaceutical Society of Australia, 2018). However, in 

light of the limited safety and efficacy evidence for use of CMPs during pregnancy and 

breastfeeding, this response conflicts with the pharmacists’ declarations about their high 

recommendation of CMPs to pregnant and lactating customers in Q7 (over 70%). This could 

be due to respondents’ acquiescence bias influencing their responses (Hinz et al., 2007).  
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Using factor analysis, we identified five factors (3,4,5,6 and 9) related to the perceptions of 

pharmacists about the safety, efficacy and quality of CMPs in general and those sold in 

Australia in particular and the interaction with conventional medicine. In general, the 

perceptions and attitudes of pharmacists were found to be either negative or neutral about 

CMPs. The majority do not believe that herbs, dietary supplements and natural products are 

safe or safer than conventional medicines during pregnancy and lactation (Q13-15, Q17-19). 

Almost all pharmacists (90% -95%) think that CMs may cause some side-effects and interact 

with conventional medicines (Q20-22). In settings other than pregnancy or lactation, some 

studies identified that community pharmacists have positive attitudes about the safety and 

efficacy of CMPs (Marupuru et al., 2019; Naidu et al., 2005; Welna et al., 2003). In terms of 

CMP efficacy, pharmacists (19% - 64%) agreed on the beneficial effects of CMPs (Dolder et 

al., 2003; Fahmy et al., 2010; Hijazi et al., 2019; Marupuru et al., 2019; Naidu et al., 2005; 

Welna et al., 2003). Their attitudes about safety of CMPs were also positive and 33%-60% of 

pharmacists thought that CMPs were safe (Dolder et al., 2003; Marupuru et al., 2019; Welna 

et al., 2003) with over 56% believing that CMPs have fewer side effects than conventional 

medicines (Fahmy et al., 2010). The difference between the results of these studies and our 

study could be due to the inclusion of pregnancy and lactation in the survey questions, 

making the participants more cautious and directing their perceptions about CMPs towards 

negativity. Clinical hesitancy was also reported by community pharmacists when providing 

recommendations to pregnant and breastfeeding women about medications that do not have a 

pregnancy category (Leung et al., 2018; Sim et al., 2018). This may have led pharmacists to 

have more negative attitudes toward the safety of CMP use during the period of pregnancy 

and lactation. 

 

The majority of the pharmacists, by contrast were not sure about the safety, efficacy and 

purity of CMPs sold or manufactured in Australia (Q8-12). Also, most of them were not sure 

about the quality of CMPs available in community pharmacies or from online sources (Q31, 

Q32). This could be attributed to that they were not able to give a generalized response on 

any of the safety, efficacy, purity or quality questions of CMPs due to the great variation 

between CM brands in these aspects. Also, this could be due to their limited knowledge about 

the differences between the safety, efficacy, purity or quality of CMPs manufactured in 

Australia or overseas. It is worthy to mention that Australia is one of the leading countries in 

CM production and consumption. The Australian industry sector of CMPs has become a 
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world-class industry in the last three decades (Complementary Medicines Industry, 2019). 

The pharmacists could be aware of the significance of the CMs’ industry in Australia but not 

of those manufactured overseas or purchased online. For example, some online CMPs may 

not be safe because they could be counterfeited, contaminated with toxic substances, involved 

undisclosed substances or even expired (Therapeutic Goods Administration, 2016).  It has 

been estimated that 50% of the drugs for sale globally on the internet are counterfeited and do 

not comply with patient safety. Some countries such as India, China and Russia are the 

biggest producers of these counterfeited medicines in the world (F. Clark, 2015). 

 

The two factors (7 and 8) are related to the satisfaction of the pharmacists about their CM 

knowledge and their feelings about acquiring further knowledge. When the participants were 

asked about their satisfaction with their information about CMs, no clear trend was observed. 

However, almost 50% of them were not satisfied with their level of knowledge about CMs. 

This could be attributed to the variation in the CM teaching during the undergraduate degree. 

Our results are in line with earlier studies which identified that pharmacists were not satisfied 

with their level of knowledge about CMs in general (Koh et al., 2003; Tran et al., 2013; 

Welna et al., 2003). On the other hand, a qualitative study about the use of non-prescription 

medicine during breastfeeding showed inconsistent results as pharmacists were satisfied with 

their knowledge about this category of medicines (Sim et al., 2018). As mentioned 

previously, this variation in satisfaction level could be due to differences in the pharmacists’ 

levels of knowledge about CMs due to the low coverage of CM subjects in undergraduate 

degrees (Semple et al., 2006; Waddington et al., 2015). However, there is a lack of 

information in the literature about the integration of CMs into undergraduate and continuous 

education pharmacy programs (Harnett, Ung, et al., 2019; Waddington et al., 2018) with 

limited evidence evaluating procedures, effectiveness and outcomes of CM education. (Gray 

et al., 2019). Therefore, more studies targeting how successful is CM integration within 

Australian education and identifying the most successful educational curriculum to be used is 

needed. 

 

Pharmacists who are interested in the scope of CMs educate themselves as part of their 

ethical responsibility in providing good pharmaceutical care (Waddington et al., 2015). 

Therefore, it is expected to have various levels of dissatisfaction. The dissatisfaction was 
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evident through the enormous respondents’ desire (over 90%) to include CM courses in the 

curriculum of pharmacy degrees and to be provided with continuing education sessions in 

CMs. Also, this dissatisfaction was reflected through their low confidence (only 50%) in 

recommending CMPs to pregnant and breastfeeding women (Q25). However, this could also 

be attributed to disconnect between the available evidence for many CMs and what 

pharmacists’ think they need to know for appropriate management of pregnant and lactating 

women. These results express the need to support Australian pharmacists with their level of 

knowledge to maximise their confidence and the health outcomes of reproductive women and 

their babies.    

 

There is a need for specialised, targeted and tailored education for pharmacy students and 

pharmacists about the most commonly used CMs in general and those used during pregnancy 

and lactation. Also, they need to have access to useful and updated resources to help them in 

weighing the benefits and risks of CMs use during pregnancy and lactation. This education 

should be embedded in undergraduate and continuous development pharmacy programs.  

Adding to this is a suggestion that the peak professional body in Australia for pharmacists 

(PSA) should adopt the creation of a working group whose sole role is to create a database 

for the CM use in general and in pregnancy and lactation in particular using the available 

evidence. This should be updated regularly and with an aim of reducing the time for the 

pharmacist to find the needed information about a specific CM similar to conventional 

medicines. 

 

The tenth factor is “The perceptions of Australian community pharmacists about CMP 

regulations in Australia”. Only one-third of respondents have positive perceptions about the 

regulation of CMPs in Australia and over 45% think that Australian regulations are more 

rigorous than other countries. However, 29% to 48% of the respondents were not sure about 

the regulations in Australia or overseas. This could be attributed to the complexity and great 

variation of CMP regulations between different countries around the world. The same CMP 

can range from being simply regulated as a food product in one country to a controlled 

medicine in another country (Dwyer et al., 2018). The type of evidence of CMP efficacy and 

safety varies depending on the regulatory body and CM. For instance, this may be based on 

traditional use only, such as in the UK and other European Union countries (World Health 
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Organization, 2019, p. 145) or on a “prior assessment” performed by the regulatory body as 

the case in Australia (Therapeutic Goods Administration, 2017a). This factor is important for 

community pharmacists to predict pharmacists’ perceptions and attitudes about the strictness 

of CMP’s regulation in Australia and other countries that export CMPs to Australia. Being 

aware of the regulations of CMPs will improve the confidence of the pharmacists in the 

quality and safety of Australian-made CMPs. The TGA has a vital role in ensuring the 

highest standards of CMP manufacturing and compliance of the product content with the 

information on the CMP label (Complementary Medicines Australia, 2019). It will also make 

them in a better position to provide women with advice on their CMP use and the possible 

risks associated with the CMPs bought from overseas online sources. Our results found that 

the majority of the participants (more than 50%) have confidence in the brands of CMs that 

their pharmacy stocks (Q34). Therefore, they will be more confident when recommending 

CMPs to consumers. 

 

The final factor is “Woman-centred communication” and relates to pharmacists 

communication with the consumers and other healthcare professionals. The communication 

process was discussed in detail in sections 4.9.5 and 4.9.6. Again, this factor underpins the 

importance of the women-centred communication process. The most important addition to 

the previous discussion is that the majority of pharmacists (97%) highly recommend 

educating the pregnant and breastfeeding women about the safety of CMPs as shown in Q39. 

This could make the consultancy process easier and efficient as educating these women could 

raise their health literacy and increase their awareness about the safety of use of CMPs during 

pregnancy and lactation.  

 

4.10 Conclusion 

 

From this study, we can conclude that: 

1. Pharmacists’ knowledge regarding the use of CMs during pregnancy varied between 

participants, with the majority correctly identifying those that are clearly safe or 

contraindicated during pregnancy.   

2. Community pharmacists use their personal experience, continuing education 

programs, journal articles, internet websites and manufacturer’s information in 
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descending order as the main references for the use of CMP in relation to pregnancy 

and lactation. 

3. The major factors that influence pharmacist-women communication are the 

pharmacists’ knowledge about the use of CMs during pregnancy and lactation and 

confidence in their knowledge. 

4. When consulted about CMPs, the majority of the pharmacists focused on gathering 

and providing female consumers with information that establishes the safety of use of 

CMPs during pregnancy and lactation. 

5. According to community pharmacists, the major motivation for reproductive women 

to buy a CMP is their health care professional recommendation followed by price.  

6. Pharmacists do not have positive perceptions about the safety and efficacy of CMP 

use during pregnancy and lactation. 

 

 

 

Note: The strengths and limitations of this study are discussed in detail in section 5.3 of 

chapter 5. 
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Chapter 5 : General discussion and conclusions 
 

5.1 Brief summary 

 

The latest edition of the Australian Institute of Health and Welfare stated that about 300,000 

women give birth every year in Australia (Australian Institute of Health and Welfare, 2020b). 

While there are limited clinical studies that establish the safety of CMPs during pregnancy 

and breastfeeding (Amer et al., 2015; Low Dog, 2009; Mortel & Mehta, 2013), women of 

childbearing age are high users of these products (Frawley et al., 2013; Sim et al., 2013). 

Women have positive attitudes about CMPs which strongly influence their decisions when 

using them to manage pregnancy and lactation related health conditions (Barnes et al., 

2019c). These perceptions are coupled with their desire to ensure safety for their babies and 

themselves (Barnes et al., 2019c). In this case, the awareness and perceptions of women who 

are pregnant or breastfeeding about the risk/safety of CMPs are extremely important to avoid 

any undesirable adverse effects on themselves and their babies. However, this field has not 

been well investigated in the literature and did not include all aspects of CMPs safety. 

 

This research aimed to identify Australian pregnant and breastfeeding women’s use of CMPs 

and behaviours that reflect their awareness about risk/safety of CMPs. Pregnant and 

breastfeeding women surveys provided contemporary information about commonly used 

CMPs. Although data regarding pregnant women use of CMPs was previously reported, no 

representative studies investigating commonly used CMPs by breastfeeding women and 

breastfed infants in Australia were found. The breastfeeding women study is the first study 

that explored the use of all types of CMPs while breastfeeding in Australia. Despite the vital 

role of breastfeeding and the high postnatal CMPs use, there is paucity in the literature 

studying the consumption of CMPs by lactating women globally and in Australia. The overall 

proportion of CMP use during pregnancy and breastfeeding was found to be high (72.1% and 

74.5%, respectively). CMPs were introduced to 34% of breastfed infants of lactating women. 

Infants were more likely to be given CMPs if the mother is a CMP user. Assessment of the 

safety of CMPs used by pregnant and breastfeeding women in Australia provided reassuring 

results. In order to capture the full image, information relating to the use of CMPs, 
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information sources and recommendation sources have been collected. This allowed us to 

understand that women consider the safety of CMPs during pregnancy and lactation. 

However, some women used potentially unsafe CMPs or of unknown safety. Also, a 

considerable number of babies were given CMPs which are either contraindicated or have an 

insufficient safety profile in the use for infants.  

 

The second aim of the surveys was to develop scales that examine the awareness of pregnant 

and breastfeeding women of the safety of CMPs. These scales have been proven to be 

validated and reliable. No previous studies attempted to develop scales that address the 

awareness of the safety of CMPs. With the use of exploratory factor analysis, we found the 

underlying variables that contribute to the pregnant and breastfeeding women’s awareness of 

the safety of CMPs. These factors should be incorporated whenever an educational material 

or program is developed to guide the safe use of CMPs. Data generated from these scales 

could be used to establish a baseline measurement upon which future comparisons can be 

made.  

 

None of the previously reported studies linked the use of CMPs by women with their 

awareness of the risk/safety of these medicines. CMP users of pregnant and breastfeeding 

women were found to be more aware of the safety of CMPs than non-users. With the aid of 

an ordinal regression model, we identified the main factors that influence women’s perceived 

knowledge about CMPs and their ability to use them safely during pregnancy and lactation. 

 

The final study in this research established that pharmacists are currently well equipped to 

guide women and improve their awareness of the safety of CMPs. However, underuse of 

community pharmacists is evident by both pregnant and breastfeeding women surveys 

despite the majority of them purchased their CMPs from community pharmacies. 

Pharmacists, therefore, should be made aware of this finding and receive adequate 

professional training in how to encourage CMP female consumers to consult them about the 

use of these medicines during pregnancy and lactation. Policymakers and Australian 

Pharmacy Associations (including Pharmacy Board of Australia and the Pharmaceutical 

Society of Australia) should also be made aware of this finding to better use the available 
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healthcare workforce to improve the Australian population health. Government antenatal 

health programs should advocate for a greater role for community pharmacists by directing 

women to seek advice from pharmacists when CMP use is needed. Also, pharmacists should 

be made aware of the factors that build awareness of the safety of CMPs to consider them in 

their consultations with this group of women.  

 

In 2019, the PSA urged pharmacy banners and buying groups to remove homeopathy 

products from their shelves (Chris Freeman, 2019). A similar approach could also be 

followed through by PSA and Pharmacy Guild to only stock evidence-based CMPs and make 

those available to consumers. This step might also start to have a positive effect on 

consumers if they start noticing that some of the CMP that they use are no longer available 

through the main source of CMPs (community pharmacies) making them ask the question 

“why is it no longer available”? this might become an indirect educational path to women as 

well. 

 

Some people can argue that CMPs can be purchased from places other than community 

pharmacies. Selling CMPs outside community pharmacies will deprive people of the chance 

of asking pharmacists about CMPs especially when they have health problems. Previous 

studies showed a blooming in CMPs sales in Australia, which means that the general 

population will continue to purchase them regardless if community pharmacies sell them or 

not. As suggested by our discussion in this chapter, government antenatal health programs 

should advocate for a greater role for community pharmacists by directing women/consumers 

to seek advice from pharmacists when CMP use is needed. This may increase the chance for 

women to be under medical supervision when they decide to buy CMPs from community 

pharmacies.  

 

This final chapter of this thesis articulates the significance of the findings. The main 

outcomes of these studies are the good level of awareness of Australian women of the safety 

of CMPs during pregnancy and breastfeeding; comparison between pregnant and lactating 

women in terms of the awareness of the safety of CMPs; factors contributing to the 

perception of safety among these women; the underutilization of community pharmacists by 
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the respondents; the need for intervention and finally the safety shield for CMPs use. A 

detailed discussion of the main findings was presented in chapters 2, 3 and 4, so the general 

conclusions of the three surveys are discussed at the end of this chapter. 

 

5.1.1 Awareness of Australian women of the risks/safety of CMPs  

 

The findings of the third section in both surveys (pregnant and breastfeeding women) have 

indicated that almost two-thirds of pregnant women and over half of the lactating participants 

perceived themselves to be well informed about CMPs and can use them safely during 

pregnancy and lactation, respectively. The findings of the second section in both surveys (the 

use of CMPs during pregnancy and lactation) demonstrated that the previously mentioned 

participants’ perceptions are applicable and realistic. This section in both surveys (pregnant 

and breastfeeding women surveys) presented five pieces of evidence that Australian women 

have a good level of awareness of the risks/safety of CMPs that are in line with their 

perceptions. Firstly, pregnant participants showed the lowest use of CMPs during the 1st 

trimester. Some previous studies found similar results and showed that the use of CMPs 

increased as the pregnancy progressed (Bishop et al., 2011; Skouteris et al., 2008). The low 

level of use of CMPs in the first trimester may indicate that women are aware that this 

trimester is the most critical period of pregnancy in which medications including CMPs 

should be avoided or minimized. Secondly, the majority of CMPs used by respondents were 

classified according to their safety of use during pregnancy and lactation to be safe, similar to 

what Kennedy et al. (2013) found in their international study regarding Australian pregnant 

women. Moreover, the majority of these CMPs were obtained from a reliable source 

(community pharmacies) and a very limited number of women purchased them from sources 

of uncertain credibility (online sources) despite the finding that they use the internet as one of 

their main sources of information about CMPs. Thirdly, a substantial number of women 

discontinued the use of CMPs once they became pregnant or started lactating and the main 

reason was due to safety concerns (73.4% and 61.8% of pregnant and breastfeeding cases, 

respectively). As stated by Barnes et al. (2019b), the establishment of safety is one of the 

preceding steps before making the decision to take or discontinue a CMP (Barnes et al., 

2019b). As women may become overprotective and cautious about their pregnancy and 

lactating babies, perceptions of medicines’ risk increase and self-discontinuation dominates 

(Robinson et al., 2015; Widnes & Schjøtt, 2017). This supports the concept that women 
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weigh the risks versus benefits (see section 1.17) when using CMPs and that becomes an 

influencing factor on the use or continuity of these products (Mulder et al., 2017; Nyholm et 

al., 2019).   Fourthly, general practitioners (GP) were the main source of CMP 

recommendations acted upon by almost half of the pregnant and breastfeeding women. This 

could reflect the women’s level of communication and disclosure of their use of CMP to their 

general practitioners. Finally, among all types of information sources, health care 

professionals and specifically general practitioners, are the most commonly used sources.  

 

Several cross-sectional studies explored the beliefs of pregnant and breastfeeding women 

regarding the safety of CMs (Bercaw et al., 2010; Bettiol et al., 2018; Lapi et al., 2010; 

Pallivalapila et al., 2015; Sim et al., 2014; Westfall, 2003). In these published studies, 

samples were limited to specific states, cities or hospitals which may affect their 

representativeness (Bercaw et al., 2010; Bettiol et al., 2018; Kochhar et al., 2010; Lapi et al., 

2010; Pallivalapila et al., 2015; Sim et al., 2014; Westfall, 2003). Also, some types of CMs 

such as herbal products were only considered by a limited number of studies (Abdollahi & 

Yazdani Chareti, 2019; Bazzano et al., 2017; Kochhar et al., 2010; Sim et al., 2013). 

However, these studies did not examine safety perceptions thoroughly and only included 

limited questions related to this field preventing us from understanding the full picture related 

to what builds CM safety perception. Most of these studies conducted a comparison between 

CMs and conventional medicines to elucidate participants’ perceptions of safety. These 

studies found that between 22% and 73% of pregnant and breastfeeding CM users believed 

that these therapies were as safe or even safer than conventional medicines (Bercaw et al., 

2010; Bettiol et al., 2018; Kochhar et al., 2010; Lapi et al., 2010; Pallivalapila et al., 2015; 

Sim et al., 2014; Westfall, 2003). This belief may have emerged from the positive feelings 

about CMs as being harmless (Abdollahi & Yazdani Chareti, 2019) or having fewer side-

effects compared to conventional medicines (Bettiol et al., 2018; Nordeng & Havnen, 2005; 

Pallivalapila et al., 2015; Zhang et al., 2008). In these studies, evaluating the perception of 

the safety of CMs did not take into account other factors that could have influenced this 

variation. We postulated that other factors such as being informed about CMP regulations, 

concurrent use of CMPs and conventional medicines, source of CMP and knowledge seeking 

behaviour may further clarify and explain how women develop their safety perception. 

Additional factors would also include the differences between the comprehensive knowledge 

that women develop over the years about CMs from collating information from various 
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sources and the way they seek health knowledge. It is also affected by their awareness of 

their local CMP regulations and how officials regard this category of medications. The 

attempts of previous studies to address CM safety aspects were superficial and not 

proportional to the importance of this aspect among reproductive women and their future 

offspring.  

 

Some studies have investigated perceptions of risk of pregnant and breastfeeding women of 

medicines including CMs (Amundsen et al., 2019; Twigg et al., 2016; Wolgast et al., 2019). 

This perception was determined by asking women to rate their perceptions of the risk of 

medications on themselves and their fetuses. These studies showed that women were over-

cautious when asked about the risks of the use of these medicines during pregnancy or 

lactation. This could be a natural response when such perceptions are sought as questions 

used to determine risk perception may suggest negative answers that may mislead research. 

For example, one of the questions used in these studies is “having to take medicines worries 

me”. Asking a pregnant woman such a question may distress her and so her answer will be 

towards negativity which is interpreted by researchers as an over-cautious answer. We 

believe that questions that raise women’s distress or disturb their emotions should be avoided 

to figure out their real beliefs and perceptions about medicines. Researchers should take into 

consideration that pregnancy may engender stressful feelings and health problems on top of 

their physiological changes. Realistic perceptions about medicines could be obtained by 

exploring their awareness of the safety of medicines to counteract the overestimation of 

medications’ risks or probably by using a combined safety and risk perceptions approach as 

the later has been undertaken by researchers.  

 

Comparison of this study’s results of the awareness of Australian pregnant and breastfeeding 

women the safety of CMPs with other studies could be difficult for the following reasons. 

There is variation in sociodemographic characteristics (e.g., educational level, employment 

rates and place of maternal birth) between our participants and those from other countries. 

For example, in a recent Malaysian study that targeted pregnant and breastfeeding women, 

women who hold university qualifications formed only 35% of the sample (Shaukat Ali et al., 

2018). In contrast, the percentage of tertiary-educated women in our studies is twice that in 

the Malaysian study. Also, the cultural variation between Australia and other countries has 
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been proven to influence the pattern of use of CMs by women (van der Sluijs et al., 2013). 

The homogeneity of the sample may also affect the results of CM studies as well as 

demographic characteristics of the sample. Results of studies from heterogeneous 

multicultural countries such as Australia may not be comparable to other homogenous 

countries such as Italy or even other immigrant countries such as the USA which has 

immigrants from different backgrounds. Moreover, racial and ethnic comparative studies of 

immigrant populations such as in the USA and UK have shown that different cultural roots 

shape health beliefs and health-seeking behaviours. These studies also demonstrated that the 

prevalence and pattern of CM use significantly varied by race and ethnicity (Barnes et al., 

2008; Bishop & Lewith, 2010; Graham et al., 2005; Mehta et al., 2007; Upchurch & Wexler 

Rainisch, 2012).  

 

Other factors related to CMs may boost the variation as well. There is a difference in the 

availability and accessibility of CMPs between countries due to differences in government 

regulations and controls on CMPs. While a large variety of CMPs are easily available at 

supermarkets, pharmacies, and health food stores and over the internet in Australia, limited 

CMPs can be purchased at supermarkets, pharmacies, or specialist herbal stores in Italy as an 

example. Also, CM professions such as chiropractors and osteopaths are regulated in 

Australia while these professions have not been regulated yet in other countries. The 

popularity of CMPs in Australia is higher than that in other countries. In addition, the usage 

of CMPs and the profile of Australian pregnant and breastfeeding women differ from other 

countries (see sections 1.12.3 and 1.12.4 in the literature review chapter).  

 

Given that the surveys relating to pregnant and lactating women covered all residential 

regions in Australia from major cities to very remote Australia regions, our sample can be 

considered as unique, representative and inclusive of all states. In addition to the previously 

mentioned criteria, our sample showed diversity with over one-quarter of participants born 

overseas. This may represent the demographic variation of the Australian multicultural 

population (Australian Bureau of Statistics, 2018d).  
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Therefore, conducting a direct comparison between the perceptions of Australian women 

with women from other countries such as Italy and Malaysia shows the uniqueness of 

Australian women. While CMPs are not perceived as medicines or important enough to be 

reported to health care professionals in some countries (Kochhar et al., 2010), the majority of 

our respondents (85%-94%) believe in the necessity to inform their health care providers 

about their CMP use during pregnancy or lactation. Also, a robust health system such as the 

Australian health system can add to this distinction (The Organization for Economic Co-

operation and Development, 2017) as enquiries about CMs in the medication section forms a 

part of the pregnancy healthcare record (Queensland Health, 2016).   

 

5.1.2 Comparison between the awareness of Australian pregnant and breastfeeding women of 

the safety of CMPs  

 

There is a lack of studies investigating the changes in the perceptions about the safe use of 

medications in general and CMs in particular as the status of women changes from pregnancy 

to breastfeeding. Our studies found that both pregnant and breastfeeding women have a good 

level of perceived awareness of the safety of CMPs. However, when comparing the 

confidence of pregnant and lactating women, pregnant women were significantly more 

confident in using CMPs safely than breastfeeding women. The lower level of confidence in 

the use of CMPs by lactating women could be due to several reasons. Lactating women no 

longer use CMPs for themselves only but also provide them for their infants (34% of 

breastfeeding women). According to Barnes et al (2019b), pregnant and breastfeeding women 

use the same decision-making process for the CMP use which includes the establishment of 

the safety of CMPs. However, for lactating women establishing this safety could be 

complicated as this needs to be confirmed for both the mother and infant. The limited 

availability of reliable sources of health information to establish the safety of CMPs for both 

mother and breastfed baby could limit their information about these CMPs and influence their 

confidence. What adds to this confusion as well, is the limited number of studies establishing 

the safety of CMs during lactation and the mixed safety recommendation from breastfeeding 

sources (Budzynska et al., 2013; Sim et al., 2014). Studies conducted almost thirty years ago 

showed that breastfeeding women were more reluctant in using conventional medicines than 

when they were pregnant (Hussainy & Dermele, 2011). Although this might not be the case 
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these days for conventional medicines, but due to limited safety and efficacy studies about 

CMs and professional advice this might still be the case for CMs.   

 

Although our study did not compare the awareness of women of the safety of CMPs before 

and after delivery, we did a comparison between two independent groups of women 

(pregnant and breastfeeding women) and a statistically significant difference was found (see 

section 3.7.17.7). One difference between the two cohorts was the number of women having 

their first babies. Forty-three per cent (43%) of the breastfeeding group had had their first 

baby as compared to (32%) in the pregnant group. The previous experience was found to be a 

factor affecting risk perception (Aronson, 2006) and therefore this may also add to the 

explanation of why we found a significant difference between the two groups. The pregnant 

women group tended to have more women with a previous experience of caring for babies 

which therefore may have reduced their fear levels. 

 

This current research found some indications that breastfeeding women are not as strict as 

pregnant women when it comes to the safe use of CMPs. Breastfeeding women (41.9%) rely 

more on non-professional recommendations (e.g., own recommendations) compared to 

pregnant women (22%) when using CMPs. This could be due to lactating women self-

prescribe CMPs (Bettiol et al., 2018) more than pregnant women due to the inconvenience - 

for some women - to travel with babies to seek professional advice about the use of CMPs. In 

Australia, women are fortunate to have general practitioner care from pre-pregnancy through 

to the postnatal stage (Brodribb et al., 2016). However, this care has been found to be more 

regular during pregnancy than breastfeeding despite the increased morbidity for both mothers 

and infants in the postpartum period. Previous studies established inconsistencies in the 

provision of maternal postnatal care by general practitioners (Brodribb et al., 2013; Brodribb 

et al., 2016). In this case, the role of community pharmacists becomes essential in the 

provision of professional advice if breastfeeding women decide to self-prescribe OTC 

medications or CMPs. It also becomes more evident as we found that 75% of lactating 

women obtained their CMPs from pharmacies. Currently, pharmacists are included in the 

routine care of breastfeeding women in Australia (Australian Health Ministers’ Conference, 

2009; Sim et al., 2017) with emerging pharmacists who want to become  women's and 

newborns' pharmacist (Whitfield, 2017). However, the finding of breastfeeding women study 
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pointed out the underuse of pharmacists as a source of information. Therefore, pharmacists 

need to reinforce their role in postnatal care in the scope of CMPs. This reinforcement could 

be achieved through following the five principles advocated by Salaman and Adam (2021). 

These principles are based on:  1- the provision evidence-based recommendations regarding 

CMPs 2- training all the pharmacy staff by pharmacists to ensure that evidence-based 

recommendations is provided regarding CMPs and referral to a pharmacist when needed, 3- 

ensure enough information is provided during a consultation so consumers can make 

informed decisions, 4- the setup of the pharmacy should be in a way to allow for advice 

provision by  pharmacists when CMPs are purchased; pharmacists availability needs to be 

ensured to provide that advice, and 5- pharmacists should be alert for CMPs’ harm and 

intervene if this risk is significant. This will potentially help in raising the awareness of safety 

of breastfeeding women of CMPs and improve their confidence in using these medicines 

safely during this period for themselves and their infants. 

 

Some hospitals that specialised in antenatal care provide specialised pharmacy support for 

women such as the Women’s hospital in Melbourne (The royal women's hospital, 2021) and 

the antenatal pharmacist clinic available at Redcliffe hospital in Queensland (Redcliffe 

hospital, 2021). However, not all women can access those facilities due to distance or 

preference for face-to-face consultations and therefore, the role of community pharmacists 

becomes essential in the provision of professional advice for breastfeeding women if they 

decide to self-prescribe OTC medications or CMPs. 

 

The study also found that breastfeeding women using CMPs for themselves are more likely to 

give their lactating babies CMPs as well. However, a considerable number of babies were 

given CMPs which are either contraindicated or had insufficient safety information of use for 

infants. These preparations formed over 18% of the CMPs used by infants and were the 

second most commonly used CMPs. Safety classification of the majority of these 

homeopathic preparations was unknown (83%) and the remaining (18.2%) were 

contraindicated.  A systematic review concluded that homeopathic products can be harmful 

directly or indirectly and some of their side-effects could be serious (Tournier et al., 2013). 

Available research data regarding homeopathic preparations is not proportional to their 

popularity of use. In general, homeopathic remedies are assumed to be safe CM and therefore 
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their use is becoming popular (Tournier et al., 2013). Our research pointed out the most 

commonly used CMPs by breastfed infants with a significant finding of identification of the 

increase in the use of homeopathic preparations in Australia. The last Australian study 

targeting children was conducted in 2006 and reported that 10.7% of CMs used by children 

were homeopathic preparations (Caroline Smith & Kerena Eckert, 2006). However, in their 

study, no specific reporting of the use of homeopathic preparations by the breastfed infant 

age group (up to 2 years) was given but included children up to 15 years. Researchers and 

policymakers should pay attention to this important finding as the use of CMs grows in 

popularity and future research should be directed toward the use of homeopathic remedies by 

infants specifically to investigate the types, uses, routes of administration and the reported 

side-effects of these remedies. In December 2018, the PSA in partnership with Choosing 

Wisely released a recommendation for health professionals to avoid promoting or providing 

homeopathy to consumers due to the lack of evidence that supports their efficacy 

(Pharmaceutical Society of Australia, 2018). Despite this recommendation, our study showed 

that homeopathic remedies were used by participants and future research should investigate 

the extent of homeopathic remedies use by women in particular and the source of 

recommendation. 

 

The key regulatory body in Australia is aware of the safety concerns of homeopathic products 

and advised mothers not to rely on these medicines. However, certain homeopathic 

preparations are not assessed by the TGA and not obliged to be included in the ARTG 

(National Center for Complementary and Integrative Health, 2018; Therapeutic Goods 

Administration, 2017d). Therefore, we recommend a revision of safety of all available 

homeopathic preparations in Australia by TGA and a reassessment of the regulation of these 

medications.  

 

The lack of evidence about the safety and efficacy of CMPs during pregnancy and lactation 

may confuse women and alter their beliefs (Low Dog, 2009). Given that women do not know 

about this lack of evidence (MacLennan et al., 2006), females should be informed by health 

authorities or health care professionals to give them a clear and real image about the use of 

these medications especially during pregnancy and breastfeeding (Cohen & Hunter, 2017). 

More attention should be given to all women who are at their reproductive age since some 
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studies still found a high percentage of women do not disclose their CM use to their health 

care professionals (Holst, Wright, Haavik, et al., 2009). Also, breastfeeding women will need 

additional attention as they are more self-prescribing than pregnant women and they do not 

have the regular health checks that they receive while pregnant. This underscores the need for 

this group of women to receive evidence-based guidance when using CMPs for themselves 

and their babies.  

 

5.1.3 The need for educational intervention 

 

Although the majority of the respondents perceived themselves to be aware of the safety of 

CMPs, the remainder were either not having this perception or confused as they did not know 

whether they can use CMPs safely or not. This underscores the need for intervention to 

improve their awareness of CMPs in general. Educational interventions have been proven to 

improve patients’ understanding, knowledge and skills that will eventually improve their 

health outcomes (Cusack et al., 2018). About 87% of participants in both surveys (pregnant 

and breastfeeding women) think that they need written information about the use of CMPs 

during pregnancy and lactation. Also, over 97% of community pharmacists participated in 

this research highlighted the need for raising women’s education about the safety of CMPs.  

The latest health care standards indicated that patients are partners in their own health care 

and they should be provided with appropriate health information to support them in making 

their health care decisions (Australian Commission on Safety and Quality in Health Care, 

2021). The main aim of this information should be raising Australian women awareness of 

CMP use and safety during pregnancy and breastfeeding. To achieve this aim, a sample of 

educational material has been developed based the results identified by this research and the 

thesis literature review to inform and advise women on how to use CMP safely. (See 

appendix J) This educational material has been reviewed by an expert in women’s 

reproductive health and complementary medicine Dr Treasure McGuire 

(https://www.linkedin.com/in/treasure-mcguire-a444b655/?originalSubdomain=au). The theme of 

this material is “natural products are not always safe”. This material will provide women with 

written information about common physiological illnesses or health problems that may be 

experienced during pregnancy and breastfeeding and how to manage these conditions using 

evidence-based CMs. It would guide women to use reliable CMP sources including both 

https://www.linkedin.com/in/treasure-mcguire-a444b655/?originalSubdomain=au
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healthcare professional and non-healthcare professional sources and enrich their knowledge 

about CMP regardless of their prior knowledge which might be correct or not about CMPs. 

The material also covers other subjects such as the potential use of CMPs and conventional 

medicines concomitantly and the use of CMPs to manage babies’ illnesses.  This material 

could be introduced to women at their early stage of pregnancy via hospital websites. 

Policymakers should consider this intervention due to the growing popularity of CMPs in 

Australia. Also, to comply with the national policy on the quality use of medicines. 

According to this policy, medicines should be used judiciously, appropriately, safely and 

efficaciously (Australian Government, 2000).  

 

If this policy is applied to the CMPs, a great emphasis will be placed on CMP consumers. 

This might be due to the availability of many CMPs in shops such as supermarkets without 

medical supervision. Even those available in community pharmacies can be obtained without 

prescription or counselling (Australian Institute of Health and Welfare, 2018a). CMP 

consumers should have a good level of knowledge about products they are intending to use or 

at least they should have good skills to find reliable resources. 

Patients and health practitioners should be engaged to achieve the quality use of medicines 

and a great emphasis is placed on health practitioners according to this policy. Their 

responsibility includes promoting the quality use of medicines by offering good treatment, 

good communication with patients and collaborating with other health practitioners 

(Australian Government, 2000). Patients can also contribute to the current knowledge 

through paying attention and better reporting of side effects of CMP usage. 

 

5.1.4 Factors that build the perception of safety 

 

This research was the first attempt to create a scale that identifies the factors building up the 

perception of safety. Most previous studies explored the beliefs of the safety of CM in 

comparison to conventional medicines without defining what forms the foundations upon 

which women develop their safety awareness (Bercaw et al., 2010; Kochhar et al., 2010; Lapi 

et al., 2010; Pallivalapila et al., 2015; Westfall, 2003). One of the strongest points of this 

research is the scale that was developed, with the aid of factor analysis, for the two different 
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population samples were almost identical. Moreover, the ASS-APW and ASS-ABW scales 

have been proven to be validated and reliable (See sections 2.8.16.3 and 3.7.17.3). 

This scale shows that the awareness of the safety of CMPs does not only rely on how these 

medications compare to conventional medicines. It also relies on other factors including: 

1. perceptions and knowledge about risk/safety, efficacy and quality of CMP, 

2. Knowledge seeking behaviour, 

3. perceptions about the regulations of CMP,  

4. beliefs about CM brands differences,  

5. CMP source.  

These factors take into consideration three main themes that relate to CMP itself, CMP 

consumer and CMP regulation within the country. The relationship of these themes with 

safety perceptions has been discussed thoroughly in the previous chapters. The influence of 

these factors is expected to vary from country to country due to the diversity of CMP 

regulations, sources and brands of CMs as well as the healthcare systems between different 

countries. Future research in this field should consider these factors when using this scale.  

 

5.1.5 The underutilization of community pharmacists by participants 

 

Community pharmacists are one of the most accessible health care professionals who can 

provide on-site patient-centred health services. They have unique knowledge about medicines 

among all health care professionals as their main focus is medications. Also, they can be 

approached immediately without booking appointments, provide fee-free advice on the spot. 

This might save patients time and effort when it comes to the use of CMPs where the main 

source of supply is the community pharmacy itself (Chisholm-Burns et al., 2010; Dalton & 

Byrne, 2017; Lynch et al., 2017; Sim et al., 2015b; Waddington et al., 2015). Recently, 

COVID-19 has challenged pharmacists’ practice but with accommodations for social 

distancing their services were available as usual face-to-face in community pharmacies while 

some health care professionals only provided their services using telehealth to avoid 

infection. 
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Community pharmacists as part of a health care professional body have been found to be 

accepting and supportive of the use of CMs by consumers (Hall et al., 2010; Naidu et al., 

2005; Pirotta et al., 2010). Within the context of maternal care, community pharmacists’ 

perceptions and attitudes about the use of CMPs were not examined. Our third study 

established that community pharmacists accept the use of CMPs by reproductive-aged 

women during pregnancy and lactation. Over 70% of the pharmacists (57% females and 43% 

males) use CMPs and recommend them to pregnant and lactating women. This finding in 

addition to showing that community pharmacies are the main place for obtaining CMPs 

emphasizes the significant role of community pharmacists in influencing the safe use of 

CMPs by women. 

 

Despite the majority of our sample of pregnant or breastfeeding women obtaining their CMPs 

from community pharmacies, only 10% of them used the community pharmacists as a source 

of information. Their main source was general practitioners followed by the internet. 

Previous studies found similar results and identified that there is a variation in the use of 

health care professionals by pregnant women as sources of information. For example, the use 

of nurses (7.8%-22.4%), midwives (7.8%-28%), gynaecologists (32.6%) and general 

practitioners (4%-39%) was more than pharmacists (1.9%-17%) (Forster et al., 2006; Lapi et 

al., 2010). Although all these health care professionals are trusted and reliable sources of 

information (Vamos et al., 2019), pharmacists have unique knowledge about medicines 

among all health care professionals as their main focus is medications. This raises the 

question of why pregnant women were not using pharmacists as a source of information. This 

could be due to the women’s lack of knowledge about the role of community pharmacists in 

providing information about CMPs. There is also a variation in the explanation of the role of 

community pharmacists in the maternity care booklets between states in Australia. For 

example, a public hospital maternity booklet in QLD for new mothers mentioned pharmacists 

only to help them with heartburn medications and did not mention the other roles for 

pharmacists (Sunshine Coast Hospital and Health Service, 2018, p. 28). However, WA health 

services maternity booklet provided detailed information about the use of medicines during 

pregnancy identifying the important role of pharmacists in maternal care (Women and 

Newborn Health Service, 2020, pp. 20,22,24,26,60,77,79). This could be coupled with the 

placement of CMPs in the OTC area giving an impression that there is no need for the 

pharmacist consultation when purchasing these medicines (Seubert et al., 2017; Sim et al., 
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2015b; Tran et al., 2013). A suggestion could be made to add signage to encourage pharmacy 

customers (pregnant women) to consult the pharmacist if they have any concerns or need 

further information about CMPs.  

 

Additionally, the layout of some pharmacies may reduce the women’s perceptions of privacy 

due to the lack of a private corner or a room, similar to what is found in doctors’ offices. This 

may make women uncomfortable to discuss their health and medication issues in front of 

other pharmacy employees and customers (Sim et al., 2015b). In order to overcome this 

problem, CMP consultations can be performed in a private consultation area in the pharmacy 

similar to the area where immunization is provided in pharmacies (Seubert et al., 2017). If a 

private consultation area is not available, scheduling consultations during a less busy period 

could enhance greater privacy (Hattingh et al., 2016). 

 

Other reasons could include that: some consumers think that community pharmacists are “ill-

equipped” to be counsellors about CMPs and they do not prefer them as a source of 

information (Braun et al., 2010b); the internal organization of modern community pharmacies 

and the placement of over the counter medicines including CMPs allows consumers to buy 

them without necessarily consulting the pharmacist and therefore undermining proper 

communication (Ilardo & Speciale, 2020); the recent emergence of online national or 

international pharmacies in the last two decades permitted patients to order their medicines 

online and to receive them by mail without face-to-face communication with the pharmacist 

(Gallagher & Colaizzi, 2000; Ilardo & Speciale, 2020; St George et al., 2004). 

 

Finally, the women may have enough information about CMPs as they tended to use multiple 

accessible information sources to collect as much detailed information as possible that help 

them establish the safety and efficacy of a particular CMP (Frawley et al., 2014; Lynch et al., 

2017). However, our results showed that a good percentage of the participants were not 

satisfied with the information gathered through the internet and used professional health care 

providers such as general practitioners as a source of CMP information. This could be due to 

the need of patients to have navigational support when seeking health information from 

online sources. A recent study established that this support was preferred to be provided by 
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health care professionals even for patients with no need of navigational support (Lee et al., 

2017). 

 

Despite the underutilisation of community pharmacists by women, their role is significant to 

promote safety advice and to influence these women in choosing better, safer and evidence-

based options. Therefore, women will need to be encouraged through posters, leaflets and 

brochures about the importance of seeking pharmacists’ advice when using CMPs during 

pregnancy and breastfeeding. This could be made available through official internet websites 

for mothers at the beginning of pregnancy and endorsed by maternity hospitals and general 

practitioners. CM phone applications should be the target of future research to develop such 

valuable resources for women. Also, community pharmacists should be made aware of our 

findings and receive adequate professional training on how to enhance their communication 

with women at a reproductive age. Open channels of information exchange between both 

parties and community pharmacists will enhance better health outcomes for mothers and their 

fetuses. Some manufacturers in Australia such as BioCeuticals® supply “practitioner-only” 

nutritional and therapeutic supplements. These products can only be dispensed by a qualified 

healthcare professional with the aim of raising the Australian standards of complementary 

therapies. Making these medicines as “practitioner-only” would enhance consumers-

pharmacist communication and activate their role in ensuring consumers’ safety. 

Policymakers and health authorities should be made aware of our findings and find radical 

solutions for the underutilization of pharmacists. 

 

Medicines are the most commonly used medical intervention in Australia. Over $11 billion 

are spent on medicines by the federal government each year (Pharmaceutical Society of 

Australia, 2019). According to drug utilization data, the use of medicines is expected to 

increase steadily. However, 30-50% of prescribed medicines are not taken as recommended. 

Also, each year, over 250,000 individuals are admitted to hospitals due to medicine-related 

problems with a cost reaching $1.4 billion (Pharmaceutical Society of Australia, 2019c). The 

Pharmaceutical Society of Australia (PSA) has realized this medicine safety problem and 

launched a discussion report on the role of the pharmacist in maximising the opportunity of 

reaching the aim of safe, effective and optimal use of medicines in Australia. PSA believes 

that pharmacist is a principal partner in the quality use of medicines in Australia. In 2019 the 
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Federal, state and territory health ministers recognised those concerns about medicines and 

made medicine safety the 10th National Health Priority (Pharmaceutical Society of Australia, 

2019a). 

 

Community pharmacists have a key role in providing primary health care to the Australian 

community due to their knowledge infrastructure, experience, optimal location and 

accessibility (Pharmaceutical Society of Australia, 2019c). PSA drew a road map for 

pharmacists for 2023 to benefit all parties including patients, pharmacists and the Australian 

health system. Whereas the role of pharmacists will not be changed according to this vision, 

their potential will be unlocked and utilized for developing the healthcare system. This road 

map views pharmacists as custodians of medicine safety as they can use their medical 

expertise in supporting the safety of patients. Eleven actions have been advocated to develop 

the role of pharmacists in achieving greater accountability and responsibility for the judicious 

use of medications. This could be achieved by embedding pharmacists wherever medicines 

are used. Despite this enormous effort of the PSA to minimize the occurrence and severity of 

conventional medications errors, little attention has been paid for CMPs (Pharmaceutical 

Society of Australia, 2019c). Many people are experiencing conventional medicines errors 

despite the medical supervision (Pharmaceutical Society of Australia, 2019c), let alone CMPs 

which can be obtained in Australia without medical supervision.   

 

This research strongly supports the vision of PSA in involving pharmacists wherever 

medicines are used and CMPs are no exception. In maternity settings, pharmacists need 

training options and modified pregnancy-specific clinical resources to improve their skills 

and professional knowledge in the maternity field (Leung et al., 2018). This training should 

consider the growing use of CMPs alongside conventional medicines. This research has 

highlighted the importance of the awareness of pregnant and breastfeeding women of the 

safety of CMPs. All healthcare practitioners in general and community pharmacists, in 

particular, should combine their efforts toward these women to maximise the opportunity of 

reaching a safe, effective and optimal use of CMPs in Australia.     
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5.1.6 Safety shield 

 

Based on our research we can summarize the various factors that ensure the safe use of CMPs 

in general in a safety shield diagram (Figure 5.1). These factors are awareness of the safety of 

CMPs, reliable sources of information about CMPs, reliable sources of recommendation and 

finally evidence-based safety and efficacy of CMPs. These factors complement each other 

and the absence or disruption of one of them can break or weaken this shield exposing 

pregnant and breastfeeding women to potential harm from CMP use. From our point of view, 

this shield can be complete for certain types of CMPs such as ginger as it was the most 

investigated CMP and was incorporated in many controlled clinical trials (Chittumma et al., 

2007; Ensiyeh & Sakineh, 2009; Ozgoli et al., 2009; Pongrojpaw, 2006; Sharifzadeh et al., 

2018). Also, this applies to some CMPs with safety and efficacy profile that has been 

investigated such as raspberry leaf (Simpson et al., 2001), garlic (Ziaei et al., 2001), 

cranberry (Wing et al., 2008), St. John’s wort (Samadi et al., 2010), chamomile (Zafar et al., 

2016) and peppermint oil (Joulaeerad et al., 2018). It remains incomplete for CMs with 

insufficient safety and efficacy studies such as homeopathic remedies and other herbal 

medicines. 

 

This shield can be strengthened by the enhancement of its components. For example, having 

more awareness about the safety of CMPs can strengthen the shield. As well as the 

identification of reliable sources of information in combination with reliable recommendation 

sources for pregnant and lactating women. However, the most critical component of the 

shield that can lead to its collapse is the absence of scientific evidence behind the safety and 

efficacy of CMPs. Even reliable sources of information and recommendation such as general 

practitioners and community pharmacists will not be able to provide proper information about 

CMs to their patients. Therefore, researchers worldwide should address these deficiencies and 

establish clinical studies that can address the use and safety of these CMs. 

 

Pharmacists can augment the strength of this shield as they are positioned in a way that can 

act as a reliable source of information and recommendation of CMPs taking into 

consideration these medicines are mostly purchased from community pharmacies. As pointed 
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out earlier the improvement of the pharmacist role by incorporating them more into the 

antenatal care will also serve the same purpose.  

 

 

 

Figure 5.1 Safety shield 

 

5.2 Implications and future directions 

 

The awareness and perceptions of women who are pregnant or breastfeeding about the safety 

of CMPs are extremely important to avoid any undesirable use and related adverse effects on 

themselves and their babies. Policymakers and health authorities should take steps to assess 

the awareness of reproductive women in Australia and worldwide. The awareness of women 

of the safety of medicines including CMs should be explored at an early stage of pregnancy 

and lactation such as the first maternity care visit to estimate the appropriate health care 

supervision needed for the mother and her baby to ensure their safety.  

 

The scales developed in this study could be utilized in future research to clarify these results 

using confirmatory factor analysis. The results of this study provide a foundation for further 

research that targets the awareness of the safety of most commonly used CMs in Australia or 
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worldwide. Data generated from these scales could be used to establish a baseline 

measurement upon which future comparisons can be made. The awareness of safety might 

change over time due to evolving evidence regarding commonly used CMs, changes in 

regulations, changes in health literacy or changes in population demographics.  

 

The educational material that has been prepared is another fruit of this research. This draft of 

educational material needs to be scrutinised by a Delphi panel of experts in the future before 

implementation nationally. This draft has been reviewed by an expert in women’s 

reproductive health and complementary medicine Dr Treasure McGuire in preparation for 

this thesis.  

 

The use of CMPs and conventional medicines concurrently could put women at risk of CM-

medicine interactions (McLay et al., 2017). The results of our studies indicated that some 

women were using CMPs and conventional medicines together. We recommend conducting 

cross-sectional studies that identify the different types of conventional medicines taken 

concurrently with CMPs during pregnancy and breastfeeding in Australia. Assessment of the 

severity of potential CM-conventional medicines interactions should be considered. There is 

also a need to study women’s preparedness for more integration between the two types of 

medications. As the most commonly used CMs were identified in pregnancy and 

breastfeeding, further research trying to identify the possible interaction between 

conventional medicines and these commonly used CMs needs to be conducted. There is also 

still a need for assessing the readiness of women regarding the integration of conventional 

and complementary medicines in mainstream health services. It is recommended that cross-

sectional studies are conducted to capture women’s use and safety knowledge when using 

both types of medications concurrently.  

 

Health information-seeking behaviour has been defined as “an active or purposeful behaviour 

undertaken by an individual with the objective of finding information about health” 

(Zimmerman & Shaw, 2020). This behaviour has been studied within contexts related to life-

threatening situations, behaviour change and participation in medical decision making. 

However, it was not investigated in the field of CM use during pregnancy and breastfeeding 

(Zimmerman & Shaw, 2020). Since we identified the internet as the second most commonly 
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used source of information for pregnant and breastfeeding women, it is still unclear what 

women can find through a Google search about these CMs. It is also unclear if suggested 

websites by Google are reliable or if they differ between countries. The safety implications of 

seeking knowledge behaviour become evident if we know that there are around 41 million 

websites discussing CMs within which we can see numerous inappropriate and misleading 

information sources (Ernst, 2008). Therefore, this research will help us to assess and predict 

the content, quality and reliability of information and information sources that women may 

seek and how healthcare professionals can guide them in light of this unreliable information. 

It can also predict the effect of the internet and commercial websites on maternal and future 

generations’ health outcomes. As “Dr Google is here to stay” (Lee et al., 2017) professionals 

will need to accept this and direct their efforts at assessing those search results.  

 

In a multicultural country such as Australia, the ethnic background of consumers should be 

taken into consideration when predicting how they consume CMs which are available outside 

the scope of pharmacies.  The ethnic background of patients can influence their health-

seeking behaviour. For example, consultations with the health practitioner and self-

medication varied between patients of different ethnic backgrounds within Malaysia 

(Dawood et al., 2017). Therefore, it is unknown how women in Australia, who are from 

different backgrounds, will practice health-seeking behaviour and self-medication. The use of 

different CMs originally related to their background could add more to the complexity of 

predicting women’ health-seeking behaviour. This was not taken into consideration in our 

research as this could have distressed some of the participants, especially if they are within a 

high-risk category group. However, attempts should be directed towards assessing this factor 

on CM related research in Australia and worldwide. 

 

Knowing the most commonly used CMs during pregnancy and breastfeeding can form a base 

knowledge for future cost-effectiveness evaluation of these CMs in clinical practice. These 

studies could be conducted to compare a CM over a standard conventional medicine or as its 

complement. A report by Access Economics (Shergis, 2010) showed that fish oil supplements 

are an example of highly cost-effective CM. The use of these supplements by people with 

coronary heart disease as a complement to current preventive medications versus no fish oil 

was shown to be highly cost-effective as future cardiovascular morbidity and mortality can be 
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reduced due to this adjunctive treatment (Shergis, 2010). The beneficial effect of fish oil for 

heart, cardiovascular and brain function has been identified in a systematic review despite of 

the inconclusive results about its efficacy (Ghasemi Fard et al., 2019). Another example is St. 

John’s Wort that was cost-effective when compared with standard anti-depressants for cases 

with mild to moderate depression. 

 

In Australia, it has been estimated that cost savings reached $50 million per annum due to the 

use by 340000 patients of St. John’s Wort instead of standard antidepressants (Shergis, 2010). 

It is impractical to conduct a cost-effectiveness assessment for all available CMs due to their 

limited efficacy or safety clinical evidence and studies. However, cost-saving research 

assessing the commonly used or promising CMs could be of interest to policymakers, 

consumers, CM researchers, CM manufacturers and health practitioners. The general 

evaluation of the cost of CMs commonly used during pregnancy and lactation could assist in 

future directions for optimal maternal healthcare. 

 

While it is so hard for healthcare professionals in their daily practice to measure the 

knowledge of every woman during pregnancy and lactation about the safety of the use of 

CMPs, it is much easier to look into their awareness and perceptions about the safety of these 

medicines. Healthcare professionals can routinely incorporate our tool (questions) “I am well 

informed about CM’’ and “I know how to use CM safely during pregnancy or lactation’’ 

used in this research to establish women’s awareness of CMPs’ safety. Some can argue that 

CMPs can be obtained through pregnancy from various sources without medical supervision 

or even the need to consult healthcare professionals. Therefore, the awareness of women of 

the safety of medicines including CMPs can be explored (or self-rated) at an early stage of 

pregnancy and lactation such as the first maternity care visit to estimate the appropriate health 

care supervision needed for the mother and her baby to ensure their safety. This tool has 

many advantages including simplicity, cost-effectiveness, ease of understanding and 

implementation. The adoption of this tool by healthcare professionals can help them in their 

time-limited daily practice to improve the safe use of CMPs in reproductive medicine. Also, 

they can guide women regardless of their level of awareness of the safety of CMPs to use our 

educational material to cover the true needs of women about these medicines.  
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Because patients who feel well informed are less likely to seek information about CMPs from 

healthcare professionals (Sepucha et al., 2010), pharmacists and health care professionals 

could use the developed educational material for women in this group to help in assuring that 

their current knowledge is up to date. It might also raise awareness of women about their 

knowledge gaps. This could be done in a simple and time-saving manner when compared to 

women who state that they think they are not well informed. Those women might require an 

extended face to face consultation that could be directed toward the different factors 

identified in the (ASS-APW) and (ASS-ABW) scales. 

  

 

 

5.3 Limitations  

 

Some limitations of this research need to be acknowledged. The first limitation was the 

reliance on one method of recruitment (Facebook®) for data collection for the first and 

second surveys (pregnant and breastfeeding women survey). However, this method has been 

demonstrated to be effective, economic and can target participants who could not be reached 

by traditional methods of recruitment (e.g., printed media, radio, word of mouth, television 

broadcasts and newspaper advertisements). In Australia, there are 16 million monthly active 

users with about 50% of the country accessing Facebook® each day (David, 2020). The ease 

of use and the widespread of this social media platform made it an attractive recruitment 

strategy for many researchers (Frandsen et al., 2016). A recent systematic review identified it 

as a useful recruitment tool for health research (Whitaker et al., 2017). Although Facebook® 

requires internet access, the penetration rates of the internet in Australia are relatively high 

(88%) (Granwal, 2019), making this method more applicable in a country such as Australia. 

Also, the utilization of an anonymous online survey could promote more nonbiased answers. 

Secondly, recall bias was expected to affect our results as participants were asked to list CMs 

used in the current pregnancy or when they were pregnant in the last twelve months. Women 

might miss some CMs they used or stopped due to time factor. At the time of participation, 

69.8% and 89.9% of the participants were pregnant or lactating and the remaining women 

had been pregnant (30.2%) or breastfeeding (10.1%) in the last 12 months, respectively. 

Therefore, recalling of CMs was not a significant limitation as most of the participants were 

either pregnant or lactating when completing the questionnaire. In comparison, a Canadian 
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study relied on participants recalling old memories of CM use which extended over three to 

eight years before data collection and it is hard for women to memorize all CMs used 

(Moussally et al., 2009). Third, our CM use was based on self-reporting and may not capture 

all of the CMs used by the women due to random omission. However, 72.1% use rate by 

pregnant women is within the range reported for Australian women (Gaffney & Smith, 2004; 

Maats & Crowther, 2002; Martin et al., 2014; Pinn & Pallett, 2002; Shand et al., 2016; 

Skouteris et al., 2008). Also, 74.5% usage rate by breastfeeding women is within the global 

prevalence of use of CM products ranging from 20% to 97% while breastfeeding (Aleandri et 

al., 2014; Bettiol et al., 2018; Chuang et al., 2009; Kaikai et al., 2019; Sim et al., 2013; Tang 

et al., 2016). Fourth, a questionnaire has been designed specifically, to achieve the aims and 

objectives of this study. Further, the study questionnaire items were supplemented from the 

existing literature in the field of CMs. This instrument was guided by a conceptual 

framework and well captured the domains in this framework. This questionnaire was 

carefully designed and validated which makes it suitable to be used in future research. A need 

for confirmatory factor analysis is warranted in future research. Fifth, whereas the number of 

participants in this research maybe not representative of all the pregnant and lactating women 

in Australia, the inclusion of women from all states and territories; all socio-economic 

advantaged and disadvantaged levels and all urban and remote areas in Australia could make 

this sample representative and inclusive. The number of participants recruited in the pregnant 

women survey was 442 and for the breastfeeding women survey the number was 396 which 

is over the sample size we aimed to recruit (384 women in each survey with 95% confidence 

level and 5% margin of error) based on the SurveyMonkey® sample size calculator 

(SurveyMonkey, 2020). However, only the completed surveys were used and all partially 

filled surveys were excluded. It is worthy of note that this current sample size was achieved 

without offering any reimbursement to women which may otherwise have biased 

participation and responses. Also, the sample sizes for women surveys were proven to be 

adequate to run an inferential statistical analysis (exploratory factor analysis) as identified by 

the results. Sixth, the participants self-rated their awareness of the safety of CMs which might 

not reflect the actual safety awareness. However, it was evident that they have a good level of 

awareness through different questions in this study such as the safety of CMs and sources of 

information used. Finally, the findings related to the high awareness of safety that we found 

in our studies may not be applied to other countries. The developed awareness scale included 

country-specific items and we believe that this is a strength point to a versatile scale that can 

be modified to be applicable to individual countries or even regions. 
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The third survey (community pharmacist survey) has its limitations as well. Firstly, the 

number of participants who responded to this study was lower than the number we aimed for. 

This could be due to fact that the participants are health care professionals who could be 

extremely busy and unable to fill out a survey. Some participants refused to participate due to 

the following reasons; lack of interest, lack of reimbursement, pharmacists were unauthorized 

to participate in research by pharmacy owner, and many other reasons. In comparison, other 

studies that conducted cross-sectional surveys were able to recruit a very limited number of 

participants, not exceeding 100 pharmacists (Harnett et al., 2018; Hassali et al., 2013). Also, 

the suitability of the data was checked using Bartlett’s Test of Sphericity (BTS) and the 

Kaiser-Meyer-Olkin measure (KMO) of sampling adequacy for all items. (See section 4.6.16) 

Therefore, the sample size was proven to be adequate to run an inferential statistical analysis 

(exploratory factor analysis).  

 

The overall response rate of this survey was 23% which is not far from the expected range 

(25%-30%) of e-mailed questionnaires (Fincham, 2008). However, in survey research, the 

representation of the sample population is more important than the response rate (Fincham, 

2008). The sample population of the pharmacist survey was inclusive of respondents of both 

genders and from all states and territories, all socio-economic advantaged and disadvantaged 

levels and all urban and remote areas in Australia. Also, this sample is comparable with 

registered pharmacists in 2018 which is when the research started. Although participants 

were of all age groups and geographical distribution, the younger age group in the sample 

was slightly over-represented. This could have influenced some of the responses as CM 

courses have been incorporated in the undergraduate education of this group. The over-

representation of this younger age group could indicate their interest in the topic of the 

questionnaire. The second limitation is related to the respondents’ acquiescence bias in which 

participants tend to select a positive and desirable response for a health care provider. 

Another limitation is that the assessment of community pharmacists’ knowledge could not be 

accurate as respondents possibly answered the suggested questions using different resources 

and therefore provided different answers and therefore should be interpreted with caution. 

This survey may have other limitations such as self-reporting and recall bias. Therefore, the 

results of this survey may not be generalized to the entire pharmacist population in Australia. 
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5.4 General conclusions 

 

From these studies, we can conclude that: 

1. Women use CMPs while breastfeeding more than during pregnancy. Babies were less 

likely to be given CMP if the mother is not a CMP user. 

2. Seven out of ten women use CMs during pregnancy in Australia. Out of these seven 

CM users, almost four women thought they were well informed about CMs and five 

women believed that they know how to use CMs safely during pregnancy while the 

remainder were not. 

3. In Australia, seven women out of ten use CMs while breastfeeding. Out of these seven 

women, only four women thought they were well informed about CMs and know how 

to use CMs safely while breastfeeding while the remainder were not. 

4. When comparing the confidence of use of CM safely, pregnant women were 

significantly more confident in using CMs safely than breastfeeding women. 

5. Despite the perceived high awareness of safety, some women (5.8%) are still using 

CMs that are considered contraindicated during pregnancy. 

6. Despite the perceived high awareness of safety, some women (12.8%) are still using 

and giving their babies (4%) CMs that are considered contraindicated during lactation. 

7. The (ASS-APW) and (ASS-ABW) scales have been proven to be validated and 

reliable. These instruments could be used to enhance our understanding of the 

awareness of pregnant and lactating women in the safety of CMs. 

8. The perceptions and knowledge about safety, efficacy, quality, brand differences and 

regulations of CMs in addition to the skills of seeking knowledge about CMs were 

found to be the underlying factors that build up the awareness of the safety of CMs 

among pregnant and breastfeeding women in Australia.  

9. The role of community pharmacists in informing women of apparent reproductive age 

about the safety of CMs needs to be enhanced. This could be feasible through 

increasing pharmacist-women communication with emphasis on pharmacists’ 

knowledge and the confidence in their knowledge about CMs.   
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 Questions included in the pregnant women survey: 

 

• CMs available in Australia are safe to use. 

• CMs sold in Australia are effective. 

• Australian manufactured CMs are safe to use. 

• CMs are of high quality. 

• CMs sold or manufactured in Australia are pure and uncontaminated. 

• It is safe to consume both CM and prescription medicine at the same time during 

pregnancy. 

• CMs are more effective than prescription medicines. 

• CMs are safer than prescription medicines during pregnancy. 

• I take CMs instead of prescription medicines. 

• CMs are safer than over the counter medicines during pregnancy. 

• It is important to seek advice from a health practitioner about the safety of CM while 

pregnant. 

• It is necessary to inform the doctor of any CM being taken during pregnancy. 

• I read the label/s of CM before buying. 

• I ask health care professionals about CM before using. 

• Written information about the use of CM should be more readily available in 

maternity clinics. 

• Before buying CMs, I search online about use, warnings or interactions with other 

medications. 

• I know where the CM that I use is/are manufactured. 

• I am aware of the role of the Therapeutic Goods Administration (TGA) in regulating 

CMs. 

• I am aware of the Australian registration system which uses abbreviations such as 

AUST L and AUST R on the labels of CMs. 

• My CM is manufactured in a country that has strict medication regulations. 

• All brands of a specific CM contain the same amount of active ingredients. 

• All brands of a specific CM are equally effective. 
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• The Therapeutic Goods Administration regulates CMs that are available online from 

international websites. 

• CMs that are only available online are of inferior quality. 

• CMs available in pharmacies are of higher quality than those available from other 

sources. 
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 Questions included in the breastfeeding women survey: 

 

• CMs are safer than over the counter medicines during pregnancy. 

• CMs are safer than over the counter medicines while breastfeeding. 

• CMs are safer than prescription medicines while breastfeeding. 

• CMs are safer than prescription medicines during pregnancy. 

• I take CMs instead of prescription medicines. 

• CMs are more effective than prescription medicines. 

• CMs available in Australia are safe to use. 

• Australian manufactured CMs are safe to use. 

• CMs are of high quality. 

• CMs sold or manufactured in Australia are pure and uncontaminated. 

• CMs sold or manufactured in Australia are effective. 

• I am aware of the Australian registration system which uses abbreviations such as 

AUST L and AUST R on the labels of CM. 

• I am aware of the role of the Therapeutic Goods Administration (TGA) in regulating 

CM. 

• I know where the CM that I use is/are manufactured. 

• My CM is manufactured in a country that has strict medication regulations. 

• It is important to seek advice from a health practitioner about the safety of CM while 

breastfeeding. 

• I ask healthcare professionals about CM before I take them. 

• It is necessary to inform the doctor of any CM being taken while breastfeeding. 

• All brands of a specific CM are equally effective. 
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• All brands of a specific CM contain the same amount of active ingredients. 

• The Therapeutic Goods Administration regulates CM that are available online from 

international websites. 

• It is safe to consume both CM and prescription medicine at the same time while 

breastfeeding. 

• It is safe to consume both CM and prescription medicine at the same time during 

pregnancy. 

• CMs that are only available online are of inferior quality. 

• CMs available in pharmacies are of higher quality than those available from other 

sources. 

• I read the label/s of CM before buying. 

• Before buying CM, I search online about use, warnings or interactions with other 

medications. 

• Natural products used during breastfeeding may cause some side-effects. 
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 Questions included in to assess pharmacists perception 

about CMs: 

 

• It is difficult to find reliable data about possible risks of CM use during pregnancy or 

breastfeeding. 

• It is difficult to find adequate data about the efficacy and safety of CM. 

• It is difficult to obtain reliable data about the safety of CM. 

• It is difficult to obtain reliable data about the health benefits of CM. 

• I recommend CM to members of my family. 

• I recommend CM to customers. 

• I use CM. 

• CM manufactured in Australia are safe. 

• CM sold in Australia are safe. 

• CM sold in Australia must be safe. 

• CM manufactured in Australia are pure and uncontaminated. 

• CM manufactured in Australia are more effective than those manufactured overseas. 

• Herbal medicines are safe. 

• Dietary supplements are safe. 

• Natural products are safe. 

• I recommend CM for consumers as an alternative to conventional medications. 

• CM are safer than prescription medicines and over the counter medicines while 

breastfeeding. 

• CM are safer than prescription medicines and over the counter medicines during 

pregnancy. 

• Herbal medicines have fewer side effects than prescription medicines. 
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• Herbal medicines interact with other medicines. 

• Natural products used while breastfeeding may cause side-effects. 

• Natural products used during pregnancy may cause side-effects. 

• I only recommend CM when there is good evidence-based support for their use. 

• I have sufficient information about CM to advise CM consumers. 

• I feel confident in recommending CM. 

• My knowledge about CM is excellent. 

• I think I need to know more about CM. 

• I provide counselling to customers about CM. 

• I would like to have continuing education sessions in CM. 

• Study of CM should be included in the curriculum of university pharmacy courses. 

• CM available in pharmacies are of higher quality than those available elsewhere. 

• CMs that are only available online are of inferior quality. 

• Australian regulation of CM is more rigorous than regulation in other countries. 

• I have confidence in the brands of CM that my pharmacy stocks. 

• CMs are well regulated in Australia. 

• There is good scientific evidence for the claimed health benefits of CM. 

• I provide information to consumers about CM. 

• Customers usually request information before selecting a CM for purchase. 

• CM consumers need to be educated more about CM safety. 

• Other health professionals ask me for advice about CM. 
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 Educational Material Sample   

 

Introduction: 

This booklet is developed to help you understand how to use CM products safely during both 

pregnancy and breastfeeding. It provides brief summaries of up-to-date evidence-based 

studies on CMs used during this period. For convenience, this information is classified into 

sections. Please read the sections that are relevant to your situation. 

GENERAL INFORMATION ABOUT CMs 

1. What is the definition of complementary medicines (CMs)?  

 CMs are medicinal products containing ingredients such as herbs, vitamins, minerals, 

nutritional supplements, homeopathic and certain aromatherapy preparations. (for more 

information about these terms, see definitions on the last page) 

2. Do pregnant and breastfeeding Australian women use CM products? 

The use of CMs is growing sharply in Australia, with women being significant users. 

Pregnant and breastfeeding women are also frequent users of these medications. 

3. What are the common indications of CM products use during pregnancy and 

breastfeeding? 

Pregnant women usually use CM products to: 

▪ Treat pregnancy-related illnesses or symptoms such as back pain, heartburn, nausea, 

tiredness, and delivery preparation 

▪ Maintain a healthy pregnancy 

▪ Prevent or treat vitamin or mineral deficiencies such as to reduce the risk of neural tube 

defects in babies.  

Lactating women use CM products to: 

▪ Promote breast milk quality 

▪ Manage some breastfeeding-related conditions such as mastitis and low milk supply.  
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Pregnant and breastfeeding women use CM products also to manage other conditions not 

related to pregnancy or breastfeeding such as common colds, urinary tract infections, and 

depression.  

Some mothers introduce CM products to their babies to relieve some symptoms (e.g., colic 

pain, cold and teething), manage any deficiency (e.g., vitamin D and iron), aid in sleep 

disturbances and unsettled behaviour or support babies’ immunity and health. 

Remember that CM products are used to manage symptoms.  

 

4. What are the common CM products used by Australian pregnant and 

breastfeeding women? 

Commonly used CM products during pregnancy in Australia are ginger, echinacea, raspberry 

leaf, chamomile, evening primrose oil, garlic, peppermint, cranberry, Chinese herbs, folic 

acid, iron, calcium, magnesium, vitamin D, vitamin B6, pregnancy multivitamins and zinc. In 

contrast, breastfeeding Australian women use multivitamins, vitamin D, iron, probiotics, fish 

oil, fenugreek, ginger, dong quai, chamomile, garlic, blessed thistle, cranberry, fennel, aloe 

vera, and peppermint. Also, fenugreek, blessed thistle, fennel, goat’s rue, nettle/ stinging 

nettle, blackthorn berry, and shatavari were the commonly used CM or herbs as galactagogic 

in breastfeeding, with fenugreek, blessed thistle and fennel used to increase milk supply.  

Babies are commonly given baby probiotics, homeopathic preparations, herbs such as 

essential oils and chamomile and vitamins such as vitamin D. 

 

5. Who regulates CM products in Australia? 

The Australian Therapeutic Goods Administration (TGA) regulates and categorises CM 

products, based on risk. Each medicine sold in Australia should have a unique AUST L, 

AUST L(A) or AUST R number printed on the label. This is how you can tell that a medicine 

product has been evaluated by the TGA.  

▪ Registered medicines: These medicines are considered to be of higher risk. They have an 

(AUST R) number on the label which means the product has been evaluated for quality, 

safety and effectiveness for specific indications for use.  
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▪ Listed medicines: This is the lower-risk medicine category that includes most herbals, 

nutrients and others. These can be identified by an (AUST L) number on the label. They 

have been evaluated by the TGA for product quality and safety but not effectiveness, so 

the product label can only use words such as “assists with …”.   

▪ Listed (A) medicines: Recently, the TGA introduced a third CM category (assessed listed 

medicines) indicated by AUST L(A) on the label. Medicines that have AUST L(A) on the 

label have stronger evidence of their effectiveness than those having AUST L numbers.  

▪ The aim is to improve the standard of evidence regarding the efficacy (or effectiveness) 

of CMs and increase the number of CMs with use supported by evidence over time. 

Remember that some CMs can be added to food products such as herbal tea and breakfast 

cereals. These are not regulated as medicines under TGA.  

 

6. Can I purchase CMs over the internet? 

 

Purchasing CM products from local pharmacies would provide you with an opportunity to 

receive a free consultation about medications. However, if you prefer to purchase from an 

online site try browsing trusted online local pharmacy websites. The TGA advises consumers 

not to buy CM products from overseas websites as there is no system to regulate the quality 

or safety of these products. 

 

 

7. I want to report a problem about CM products (e.g., counterfeit product, 

packaging or storage issue), to whom should I report? 

 

It is best to report to TGA using this link: 

https://www.tga.gov.au/reporting-problems  

 

 

SAFETY OF CM products 

1. CMs are natural products; therefore, they are safe. Correct?! 

https://www.tga.gov.au/reporting-problems
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Being of natural origin doesn’t mean that CM products are always safe. If a medicine works 

it must have an effect on the body, so there is always a risk of unwanted effects. Some CM 

products might themselves cause serious or undesirable effects even when taken at the 

recommended dose. Prescription and over the counter medicines (OTC) can interact with 

some CM products which might cause unwanted side effects. 

There is a common misconception that the naturalness of CM products means that they are 

harmless. The safety and effectiveness of many CMs have not been documented and this 

doesn’t establish whether they are safe or harmful.  

2. Are CM products safer than prescription and OTC medicines during pregnancy 

or breastfeeding? 

There is a huge number of these medicines, so we can’t generalize that CM products are safer 

than other conventional medicines. It is recommended that you check with your healthcare 

professional before taking a CM during pregnancy or lactation.  

3. Can CM products cause any side effects? 

CM products, like prescription medicines, may cause undesirable side effects. The reported 

side-effects of some herbs vary from being harmless to harmful. Some examples of these 

side-effects include headaches, dizziness, fatigue, nausea, vomiting, constipation, sensitivity 

to sunburn, allergic reactions, worsening symptoms of asthma, low blood glucose, increased 

risk of bleeding or clotting, liver injury, and the possibility of early labour. Some vitamins 

can also cause side effects. For example, taking vitamin E during pregnancy may increase 

abdominal pain for women and increase the number of women having early rupture of 

membranes at term. Also, excessive intake of vitamin A can lead to birth defects. 

Remember that some unreported side-effects of CM products or any other medication might 

appear, and, in this case, you need to report this to TGA. To do so, please go to this link: 

https://aems.tga.gov.au/  

4. Can I take CM products instead of prescription and OTC medications? 

 

The effectiveness of many CM products has not been documented and in many cases the dose 

required to effectively treat the condition is unclear. So, consult your health professional 

before purchasing or using CM. 

 

https://aems.tga.gov.au/
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5. Can I take CM products with conventional prescription medicines? 

 

You need to inform your health care professional before you decide to take any CM product 

at the same time with a conventional prescription or OTC medicine. Therefore, discussing the 

possibility of taking CM products and conventional medicines together with your healthcare 

professional can help you in establishing the safety of the medicine combination and reduce 

the potential risk for you and your baby.   

 

6. Are different commercial brands of the same CM product similar? 

Many CM products are available in different strengths and formulations. So, you need to 

check the strength of the active ingredient and the presence of other ingredients on the CM 

label. A higher dose of an active ingredient might affect your health, for example, it might 

increase the risk of potential side-effects if you are taking a prescription medicine at the same 

time. 

 

 

 

7. To sum up, are CM products safe to be taken during pregnancy and 

breastfeeding? 

 

There are limited clinical studies that establish the safety of a CM product during pregnancy 

and breastfeeding. CM products have both risks and benefits and you need to balance the 

benefits with potential risks and side-effects. Remember the CM product can pass from 

mother to baby via the placenta or breast milk, so always discuss the potential effect of 

intended CM use, risks and benefits on your baby with your health care professional. 

 

 

 

 USE OF CM PRODUCTS DURING PREGNANCY AND LACTATION 

1. I took CM product before I knew I was pregnant. What should I do? 

You can talk to your healthcare professional about any concerns you may have.  
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2. I need to take CM product while pregnant or breastfeeding, what should I do? 

If you are pregnant or breastfeeding, you need to talk with your healthcare professional about 

any medicines you have taken or are thinking of taking.  

Remember, you should mention all your current prescription, OTC, herbal medicines and 

vitamins. CM products should be mentioned by their brand names rather than active 

ingredients as there are differences between brands.  

3. Can I take CM products until the end of pregnancy? 

Your health care professional will be able to answer this question depending on your 

situation. 

4. Can I take CM products to prepare for my delivery? 

In general, before you decide to take any CM product, discuss with your health care 

professional which CM product you might take. You should inform your health care 

professional of use of any CM product consumed before vaginal or caesarean delivery. If 

your caesarean section is scheduled, you need to discontinue all herbal medicines two weeks 

before surgical intervention as recommended by the American Society of Anaesthesiologists 

(ASA).  

 

5. Can I give my baby any CM product? 

Before you give your infant or baby any CM product, discuss this with your health care 

professional. Please note that if you are breastfeeding your child, traces of CM products or 

any other medication might pass through breast milk. 

6. My health care professional didn’t ask if I use any CM product during 

pregnancy or breastfeeding, what should I do? 

Do not wait for him/her to ask you about any medication you use. You should always 

disclose all medications you are/were using, and your health care professional will help you 

to get the best evidence-based treatment.  

Remember to inform the laboratory staff about your CM product use when having a 

pathology test as it might influence laboratory test results. 
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7. My friend advised me to take certain CM products to treat my illness as she had 

it before in her last pregnancy, should I do that? 

Everyone is different, what suits others doesn’t necessarily suit you.  

 

 

HOW CAN I DECIDE? 

 

1. Key points to remember when choosing CM products: 

When considering CM treatments during pregnancy or breastfeeding, please be open-minded 

but at the same time cautious. First, try to find a variety of reliable online sources to learn 

more about both the benefits and risks of taking a certain CM product. Gathering such 

information will help you in making suitably informed decisions about CM product use. The 

internet has extensive information about CM products, but not all websites are good quality 

and reliable sources. Try to find updated non-commercial sources (see below). Then, gather 

the necessary information and discuss this with your health care professional. If you can’t 

find reliable resources or information about the CM product you are interested in, ask your 

health care professional who might have access to additional reliable sources and help you to 

find the necessary information. Also, you need to consider medications you are currently 

using or health problems or conditions to avoid any potential complications. Finally, you can 

decide if you need to use CM product or not.  

Remember to seek advice about how much and how often to take CM products. 

  

2. I need more information about specific CM products, where can I search? 

You can search in any of these free international or Australian websites: 

• MedlinePlus 

MedlinePlus is the National Institutes of Health's Web site for patients and their 

families and friends. Produced by the National Library of Medicine, the world’s 

largest medical library, it brings you information about diseases, conditions, and 

wellness issues in language you can understand. MedlinePlus offers reliable, up-to-

date health information, anytime, anywhere, for free. 



433 
 

  https://medlineplus.gov/druginfo/herb_All.html   

• Cochrane Complementary Medicine 

Cochrane Complementary Medicine was established at the Centre for Integrative Medicine, 

University of Maryland. This website promotes an evidence-based approach to healthcare in 

CM therapies and spreads systematic reviews on CMs to a worldwide audience including 

consumers and healthcare providers. 

https://cam.cochrane.org/  

• MotherToBaby: 

It is a service of the Organization of Teratology Information Specialists which provides 

evidence-based information to mothers and health care professionals about medications 

(including CM products) during pregnancy and while breastfeeding. 

https://mothertobaby.org/  

• Nutrient Reference Values (NRVs): 

(NRVs) provides a set of recommendations for daily intakes of all vitamins and minerals 

based on currently available scientific knowledge. 

https://www.nrv.gov.au/nutrients  

• The website of Royal Women’s Hospital of Melbourne to check the 

following link 

-  https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-

medicines-in-pregnancy-breastfeeding-171018.pdf  

• MyDr 

This website provides Australian consumers with comprehensive health 

care information. 

https://www.mydr.com.au/  

• Health direct 

This is a government-funded service which provides Australian people with quality 

health information and advice / 24hour.   

 You can use this website to search by brand name or active ingredient 

https://www.healthdirect.gov.au/medicines  

https://medlineplus.gov/druginfo/herb_All.html
https://cam.cochrane.org/
https://mothertobaby.org/
https://www.nrv.gov.au/nutrients
https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-medicines-in-pregnancy-breastfeeding-171018.pdf
https://thewomens.r.worldssl.net/images/uploads/fact-sheets/Herbal-medicines-in-pregnancy-breastfeeding-171018.pdf
https://www.mydr.com.au/
https://www.healthdirect.gov.au/medicines
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• 1300 MEDICINE line:  

Consumers from all over Australia can call this phone number 1300633242 Monday to 

Friday, from 9 am to 5 pm AEST, to speak with National Prescribing Service (NPS) 

MedicineWise pharmacists or experienced registered nurses. This telephone service 

provides consumers with information on prescription, over-the-counter and 

complementary medicines (including herbals, vitamins, and minerals). The information 

provided by this service includes the following: 

✓ Information about medicines taken during pregnancy and breastfeeding. 

✓ Promotion of the quality use of medicines and provision of information that is 

independent, evidence-based, appropriate and safe. 

✓ Responsible use of medicines by increasing public awareness about medicines. 

✓ Side-effects.  

✓ Interactions with other medicines. 

 

Disclaimer  

Finally, please remember that this booklet has been prepared for the purpose of 

providing general education for women on CM use during pregnancy and 

breastfeeding according to the best evidence we can. This educational material is 

designed to cover CM products use during pregnancy and breastfeeding only and it 

doesn’t cover any other life stage such as menopause. The booklet focuses on an 

approach to use CMs safely, and how to consider quality information to assist in 

considering the potential for both risk and benefit to you as the mother and your 

baby. Please, do not use this material in contravention of a health information 

provided by your health care professional. Finally, this booklet is not a replacement 

of a health professional advice about CMP use during pregnancy and lactation. If 

you have any health concern, always ask your healthcare professional.  

 

 

Some definitions that might be helpful: 
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Prescription medicines: Medicines for which consumers need a doctor’s prescription 

to buy from the pharmacist. 

 

Over the counter medicines (OTC): Medicines which consumers can buy  without 

a prescription (over the counter) for self-treatment from pharmacies in the open 

pharmacy area or from pharmacists for those medicines that require additional care.   

 

Herbal preparations: Preparations that are derived from plant material and may 

involve further processing. 

 

Homeopathic medicines: Preparations formulated for use based on the principle “like 

cures like”. In other words, a substance taken in small amounts will cure the same 

symptoms it causes if taken in large amounts. Homeopathy uses animal, plant, mineral 

and synthetic substances in its preparations. 

 

Nutritional substances: Some nutritional substances are regulated as foods, e.g., fish 

oils, shark cartilage, and krill oil, but if promoted as having therapeutic properties they 

are considered to be complementary medicines. 

 

Aromatherapy: The therapeutic use of plant-derived, aromatic essential oils to 

promote physical and psychological wellbeing. 

 

Essential oil: A concentrated non-water-soluble liquid that contains volatile aromatic 

compounds. Essential oils are extracted or distilled from various plants, giving the 

odors and taste characteristics of a particular plant, e.g., lavender and rosemary. 

 

 

 

 

 

 


