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Thesis Summary 

 

This study is presented around its “life course”, broken into chapters that demonstrate 

the sequential progression through each phase of the study. This commences with the 

introductory chapter and concludes with the study conclusions and recommendations for 

future action. The stages will now be briefly outlined: 

 

 

 

Chapter 1: Introduction 
 

This chapter provides an overview of the epidemiology of epilepsy, the symptoms and 

treatment of the condition and how the condition is considered during pregnancy and 

breastfeeding. The chapter then discusses the benefits and statistics of breastfeeding, 

barriers to breastfeeding and the use of anti-epileptic drugs when breastfeeding. The 

chapter goes on to discuss medication information sources and decisions by healthcare 
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Chapter 
Six

• Results and Discussion- TA of Qualitative Data
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Chapter 
eight
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professionals regarding breastfeeding and finally discusses the use of saliva as a method 

of therapeutic drug monitoring. 

Chapter 2: Literature review  

This chapter reviews the literature and discusses the use of saliva in therapeutic drug 

monitoring of infants. The chapter concludes with reference to the literature review and 

how it contributed to the study aim and objectives. 

Chapter 3: Theoretical background 

This chapter provides an overview of the theoretical background to the research, 

providing a synopsis of relevant theories and concepts including Rational Decision 

Making, The Health Belief Model and the Theory of Planned Behaviour that helped to 

guide the study.  

Chapter 4: Methods 

This chapter includes the research methodology, methods of data collection and analysis 

for both phases. Ethical issues concerned with the study and the rigour of the research 

approaches are also addressed. 

Chapter 5: Results and Discussions of Qualitative Data 

The Demographic results are discussed in relation to the research aims and objectives 

using the theoretical underpinning as mentioned in chapter 3.  

Chapter 6: Results and Discussions of Qualitative Data-Thematic Analysis 

The qualitative interview results are discussed in relation to the research aims and 

objectives using the theoretical underpinning as mentioned in chapter 3 and analysed 

using Thematic Analysis.  

Chapter 7: Results and Discussions of Quantitative Data 

The method development required to allow the qualitative study to progress is described 

in this chapter. The results of the method developed for the quantitative extraction of 

lamotrigine and carbamazepine from both breast milk and saliva are discussed in relation 

to the research aims and objectives using data analysis methods described in chapter 4. 

Chapter 8: Summary and Significance of the study 

The strengths and limitations of the research, along with its contributions to knowledge, 

recommendations and summary are also discussed. 
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Abstract 

Background: Women with epilepsy (WWE) who become pregnant face difficult infant 

feeding decisions, including the transfer of Antiepileptic Drugs (AEDs) into breastmilk. 

The WHO recommends exclusive breastfeeding for six months; however, for WWE 

breastfeeding rates are lower than the general population. Medication transfer in 

breastmilk is a ‘blind spot’ requiring further research.  

 

Aim: Therefore, the aim of this study was to examine the level of AED transfer through 

breastmilk to the exposed infant through salivary testing and to explore the decision-

making processes of women with epilepsy regarding infant feeding.  

 

Objectives: The main objectives were to explore how women with epilepsy make 

decisions regarding infant feeding, and to establish the levels of AED transfer through 

breastmilk by conducting a feasibility study using breastmilk samples and infant salivary 

samples. 

 

Method: The study design was mixed-method and the Theory of Planned Behaviour was 

used as the theoretical framework. Following ethical approval from ORECNI 

(16/NI/0227), 19 pregnant women with epilepsy were recruited from a joint epilepsy 

obstetric clinic. Focused Ethnographic Interviews were conducted at three time points 

along with collection of breastmilk and infant saliva samples. Interviews were analysed 

using theoretical thematic analysis. Breastmilk and Saliva samples were analysed using 

High Performance Liquid Chromatography. 

 

Outcomes: The decision to breastfeed for women with epilepsy is multifactorial and 

includes increased fear of risk of seizure and worry about medication transfer. Salivary 

sampling in infants is an acceptable research method and WWE are willing to engage in 

further research to provide milk, and saliva samples for data analyses. 

 

Impact: Robust laboratory data may positively affect WWEs infant feeding decisions, but 

more research is necessary. Health care professionals caring for WWE need to be more 

aware of the sensitivities surrounding their particular infant feeding decisions as 

physiological factors such as fatigue can lead to increased risk of seizure. 
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Chapter One: Introduction
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Chapter One: Introduction 

 

Firstly, I need to set the study in context. This research was funded by DfE and 

advertised jointly between the School of Nursing (Maternal, Fetal and Infant Research 

Centre) and the School of Pharmacy.  As a pharmacist and a breastfeeding mother, I 

was drawn to this study to explore factors influencing the infant feeding decisions of 

women with epilepsy. My work experience exposed me to many pregnant women with 

chronic conditions seeking medication advice, some of whom had epilepsy. 

 

This chapter introduces the study, discussing how making a decision to breastfeed is a 

complicated process involving many barriers and factors such as the influence of 

healthcare professionals. It then discusses how this process is made more complicated 

by women who are taking medication for epilepsy, particularly considering how little 

information there is regarding antiepileptic drug (AED) transfer in breastmilk. It also gives 

consideration to epilepsy as a condition and finally discusses saliva as a novel method 

of therapeutic drug monitoring in the infants of women taking these medications.
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1.1 Decision Making  

 

1.1.1 Decision Making in Pregnancy 

 

Human decision making is complex, with decisions being made using thought and 

reaction, taking into consideration past and possible future events and psychological 

consequences of that decision (Yates & de Oliveira, 2016; Mühlbacher & Kaczynski, 

2016; Oliveira, 2007). People’s beliefs, personal values, health status and social 

reactions to name a few, can impact on their decision making. With pregnancy, a more 

complex scenario arises when an infant is put into the equation. Pregnant women who 

have epilepsy face an array of complicated decisions during their pregnancy, not just 

their own health, but many decisions need to be based on reducing the risk of harm to 

their developing infant (Malek, 2017). 

 

The simplest of choices of what to eat or drink becomes a minefield for these women, 

who face much scrutiny during this vulnerable point in their lives, when they are ‘doubly’ 

responsible and ‘doubly’ at risk. Now they are being given strong messages about the 

importance of keeping themselves and their unborn baby healthy and how toxins and 

medications can transfer across the placenta (Lupton, 1999). This balance between the 

need for the mother to feel well and the baby to remain safe continues to be complex for 

all concerned including the medical and pharmaceutical staff. Historically, the example 

of the harmful impact of prescribed medication (Thalidomide in the 1950s (The 

Thalidomide Trust, 2017) will never be forgotten, as this was effective medication to 

combat the mother’s morning sickness, however, unknowingly it resulted in severe birth 

defects in the babies.  

 

‘Good’ and ‘responsible’ mothers are seen as those who protect their babies from harm, 

put their needs before their own and take and act on medical advice (Wright, 2001). 

They are often made to feel by society that they need to produce a ‘perfect’ baby, 

accepting that the rights of their infant outweigh their own (Reid, et al., 2009; Avishai, 

2007). When women are taking medication for chronic conditions such as epilepsy 

during pregnancy, the decision to continue with their medication is often difficult with the 

risk of harm from a seizure outweighing the risk to the infant, with hormonal and 

pharmacokinetic changes also warranting a need for increased dosing (Tomson & 

Hiilesmaa, 2007).  
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1.1.2 Decision Making regarding breastfeeding 

 

At some point, either during their pregnancy or following birth, women need to make a 

decision whether to breastfeed or not, with many variables such as their age, education, 

marital status and confidence possibly affecting this decision (Feenstra, et al., 2018; 

McAndrew, et al., 2012; Wojcicki, et al., 2010; Dubois & Girard, 2003). Furthermore, 

women’s social representations of breastfeeding vary dramatically between different 

cultures and are strongly influenced by society and psychosocial factors specific to each 

woman (Spiesser-Robelet, et al., 2017). The benefits of breastfeeding are well known 

and are summarised below, however, decision making is not solely based on evidence 

of benefits as those with epilepsy may place more importance on reduction of risks from 

medication use over the health benefits. 

 

 
1.2 Breastmilk 

 

1.2.1 Benefits of Breastmilk 

 

Human milk is the foundation of good nutrition and disease protection, having the 

greatest impact on child survival of all preventative interventions, with the potential to 

prevent over 800,000 deaths in children (Victoria, et al., 2016). It is widely recognised 

as the best nutrition source for babies, providing a myriad of benefits for women and 

their babies alike. Many benefits are dose-related, i.e., the longer a woman breastfeeds, 

the larger the benefits for herself and her infant (see table 1.2.1) (McClatchey, et al., 

2017; Sung, et al., 2016; UNICEF, 2015; Bartick, et al., 2013; Eidelman, et al., 2012). 

 

Breast milk contains all the vital nutrients that a human infant needs for their first six 

months of life- fats, carbohydrates, proteins, vitamins, minerals and water which are 

easily digested and absorbed, while being more efficiently used (Chhabra, 2016). It also 

helps protect against infection by boosting the infant’s immature immune system, using 

bioactive factors, while adapting to the infant’s age and requirements (NHS, 2020; Boix-

Amoros, et al., 2019; Michaelsen, et al., 1990).  
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Table 1.2.1 Published evidence of the benefits of breastmilk to both mother and infants 

Benefits for mother References Benefits for Infant References 

Reduced Mortality 

risk 

 (Bartick, et al., 

2017) 

Reduced Mortality risk 

 

(Victoria, et al., 

2016; Sankar, 

et al., 2015) 

Reduction in death 

risk from breast 

cancer and 

endometrial cancer 

(Ma, et al., 2018; 

Victoria, et al., 

2016; Chowdhury, 

et al., 2015; Islami, 

et al., 2015; Wang, 

et al., 2015; Zhan, 

et al., 2015; 

Collaborative 

Group on Hormonal 

Factors in Breast 

Cancer., 2002) 

Better nutrition- vitamins 

and minerals, no other 

foods or fluids are 

necessary. 

 

(Victoria, et al., 

2016; 

UNICEF, 

2015; World 

Health 

Organisation, 

2013) 

Possible reduction 

in death risk from 

ovarian cancer 

(Sung, et al., 2016; 

Chowdhury, et al., 

2015) 

Reduces the risk of 

necrotising enterocolitis 

(Lucas & Cole, 

1990) 

Cost effective (UNICEF, 2018; 

Rollins, et al., 2016) 

Proper growth of mouth 

and jaw  

(Sosa 

Sánchez, et 

al., 2017) 

Improved bonding (Liu, et al., 2014; 

Himani & Kumar, 

2011) 

improved cognitive 

function/ intelligence 

(Horta, et al., 

2015; 

UNICEF, 

2015) 

Helps reduce the 

risk of post-partum 

haemorrhage 

(Almutairi, 2017; 

Sobhy & Mohame, 

2004) 

Improves stimulation, 

behaviour, speech, sense 

of wellbeing and security  

(Girard & 

Farkas, 2019; 

UNICEF, 

2015) 

Reduces type 2 

diabetes risk 

(Aune, et al., 2014; 

Jäger, et al., 2014) 

Protects against tooth 

malocclusions 

(Peres, et al., 

2015) 

Delays the return to 

fertility/ improved 

birth spacing 

(La Leche League 

International, 2020; 

Dwivedi, 2018; 

Chowdhury, et al., 

2015) 

Provides antibodies 

which protects against 

disease including acute 

respiratory infection, 

asthma, ear, throat and 

sinus infections, urinary 

(Raheem, et 

al., 2017; 

Victoria, et al., 

2016; Li, et al., 

2014; Horta & 

Victoria, 2013; 

Plenge-Bönig, 

et al., 2010; 



6 
 

 

Although some of these benefits have been well established in systematic reviews, not 

all of the evidence for the benefits listed are substantial and more randomised controlled 

tract infections and 

diarrhoea /gastroenteritis 

Black, et al., 

2008; Mårild, 

et al., 2004; 

Wilson, et al., 

1998; 

Pisacane, et 

al., 1992; 

Howie, et al., 

1990)  

Protects mother 

from Heart Disease 

and metabolic 

syndrome 

(Choi, et al., 2017; 

Peters, et al., 2016; 

Stuebe, et al., 

2011; Schwarz, et 

al., 2009; Stuebe, 

et al., 2009; Ram, 

et al., 2008) 

Breastfeeding also lowers 

the risk of chronic 

conditions later in life, 

such as obesity, high 

cholesterol, high blood 

pressure, diabetes, 

childhood asthma and 

childhood leukaemia. 

(Tanase-

Nakao, et al., 

2017; Victoria, 

et al., 2016; 

Giugliana, et 

al., 2015; 

Horta, et al., 

2015; Horta & 

Victoria, 2013; 

UNICEF, 

2015; Horta & 

Victoria, 2013; 

Stuebe & Rich-

Edwards, 

2009; Burke, 

et al., 2005; 

Singhal, et al., 

2004) 

May reduce 

postnatal 

depression 

 (Mohamad Yusuff, 

et al., 2016; Hahn-

Holbrook, et al., 

2013) 

Decreased risk of 

transmission of HIV  

(Lliff, et al., 

2005) 

May increase post-

partum weight loss 

(Jarlenski, et al., 

2014; Sámano, et 

al., 2013) 

Protection against allergic 

food intolerances and a 

more stable and less 

diverse intestinal 

microbiota 

(World Health 

Organisation, 

2013; 

Bezirtzoglou, 

et al., 2011; 

Saarinen & 

Kajossari, 

1995)  
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trials in some of the areas such as “possible reduction in death from ovarian cancer” are 

needed to make these claims more concrete. Organisations such as the Cochrane 

Library are continuing to review breastfeeding, yet most recently they are concentrating 

on support and ways to improve initiation (Fair, et al., 2019; McFadden, et al., 2017). It 

is often misconceived that artificial milk can simply replace breastfeeding, however, 

“Infant formula is not a substitute for breastmilk, it is simply just a food” (World Health 

Organisation, 2013). In the long term, if a woman makes the decision not to breastfeed,  

major negative effects could occur to their own health and that of their infant (UNICEF, 

2018). There are also risks of bottles being made up incorrectly in unsafe conditions, 

giving rise to infection or being over diluted by parents failing to follow instructions. 

 

 

1.2.2 Breastfeeding Statistics 

 

Despite these known benefits, only 40% of infants under 12 months are exclusively 

breastfed globally, and within high-income countries it is usually less than 20%. For 

example, the UK rate for BF at 12 months is <1% and in Ireland it is 2%, whilst in Norway 

it is reported as 35% (Victoria, et al., 2016). Considering this further, figures from the 

2010 infant feeding survey within the UK demonstrate that 81% of babies were breastfed 

at birth (64% in NI), dropping rapidly by 6 weeks, and dramatically to <1% by 6 months. 

The most up to date figures for England reveal that the breastfeeding rate to be 44.4% 

at 6-8 weeks (GOV.UK, 2017). Making women aware of the immediate benefits of 

breastfeeding can be a good motivator for women to initiate feeding (Schalla, et al., 

2017), however, the drop by 6 months shows that the longer-term benefits listed in table 

1.2.1 may not be as well-known as people think. For women with chronic conditions, the 

rate of breastfeeding has been demonstrated to be lower than average, for example, 

diabetes, HIV, and for women with epilepsy as few as 50% initiate breastfeeding, and 

they feed for a shorter duration (Finkelstein, et al., 2013; Bland, et al., 2002; Ito, et al., 

1995). The statistics in these ‘unique’ population groups are not regularly studied and 

are not up to date. 

 

It is not only health benefits which breastfeeding can impact on, it is thought that not 

breastfeeding causes economic losses of around $302 billion annually or 0.49% of world 

gross national income (Rollins, et al., 2016). Furthermore, the cost of infant formula is 

reported to be a financial burden on some families, ranging from £6.44 to £32.20 a week 
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depending on brands and types of formula used (UNICEF, 2018), with struggling families 

using unsafe methods such as diluting formulas to reduce costs, or going without other 

essentials to be able to afford formula. Women recognise that breastfeeding is cheaper 

than buying formula (Wojcicki, et al., 2010), but both HCPs and families have reported 

these issues:  

 

“Formula is incredibly expensive, we struggled at times when we reached the 
end of my maternity pay. We are both professionals in public sector jobs, I 
imagine it’s almost impossible for low income families to cope with the costs. 
Families will be buying formula with the food shop and it will inevitably be 
affecting how much they can pay for food” (UNICEF, 2018) 

 

In June 2013, the Department of Health released “Breastfeeding- A Great Start”, which 

was developed to combat the “fundamental public health issue” which breastfeeding in 

NI is described as (Department of Health, 2013). However, recent figures for NI 

concluded that breastfeeding was attempted in NI by 59.9% of women, which was a 

slight increase on previous years, with the average rate of breastfeeding (total/partial) at 

hospital discharge reducing to 48.1%. In addition, 93% did not meet the WHO 

recommendations for exclusive breastfeeding for 6 months duration (Public Health 

Agency, 2018; Public Health Agency, 2017). In these Public Health Reports, the figures 

are broken down into age, ethnicity and social area, among others, however medical 

conditions such as epilepsy, and the rates of feeding for these women are not reported 

and this is an important observation. 

 

1.2.3 Barriers to Breastfeeding 

 
Breastfeeding is a complex behaviour that both mother and infant need to learn. Mothers 

often encounter difficulties at the beginning and reasons for shorter durations of 

breastfeeding can be split into two main categories, psychosocial and physical. 

Psychosocial demographic factors such as race, age, marital status, education and 

socioeconomics can all play a role in influencing breastfeeding initiation and duration 

(Thulier & Mercer, 2009). Furthermore, the evidence indicates both physical and 

biological factors also have a part to play: 
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 Dr Carmen Casanovas, breastfeeding expert with WHO has stated: 

 

“Nearly all mothers are physically able to breastfeed and will do so if they have 
accurate information and support. But in many cases, women are discouraged 
from doing so, and are misled to believe that they are giving their children a better 
start in life by buying commercial substitutes” (World Health Organisation, 2013). 

 

Breastfeeding is often described as inconvenient and demanding, while people perceive 

formula as the norm. For some women, the physically and mentally demanding aspect 

of breastfeeding often presents as too much of a challenge (Jones, 2018; Brown, et al., 

2011). Education and promotion of ‘the norm’ of breastfeeding is still vital to combat 

these social barriers. 

 

Many barriers to breastfeeding exist and are involved in the decision to breastfeed or 

not. The barriers to breastfeeding have been studied in the general population many 

times, however, in women with epilepsy, this has never been conducted before. In the 

course of this study, there are too many to debate in full, however some of the common 

barriers expected to also relate to women with epilepsy are shown in figure 1.2.3. A 

number of more relatable ones are discussed. 
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Decision to 
breastfeed 

Problems 
with latching 

Nipple 

trauma 

Insufficient 

milk supply 

Over 

supply 

Mastitis 

Being in 

doubt 

Public 

feeding 

Maternal 

obesity 

Birth 

complicatio

ns 

Infant failure 

to thrive 

Postpartum 

haemorrhage 

Previous 

breast 

surgery 

smoking 

Breast and 

body shape 

Other people 

cannot help 

Too 

demanding 
Lack of 

support 

Too much 

pressure 

Formula 

promotion 

Medication 

transfer 

Admittance to 

neonatal units 

(NHS, 2019; Feenstra, et al., 2018; Jones, 2018; Schalla, et al., 2017; Kair & Colaizy, 2016; Keely, et al., 2015; Brown, 2014; Brown & Jordan, 2013; Garbarino, et al., 2013; Odom, et al., 2013; Wojcicki, et al., 

2010; Thulier & Mercer, 2009; Li, et al., 2008; McFadden & Toole, 2006; Hannon, et al., 2000) 

Figure 1.2.3 Some Common Barriers to Breastfeeding 
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1. Lack of support 

 

Breastfeeding, although deemed one of the most natural acts of a mother, is a learned 

behaviour and women need adequate support to engage and maintain the practice. 

Many researchers have shown that mothers require active support to establish and 

sustain a healthy breastfeeding relationship with their infant. Family, friends and 

healthcare professionals play a critical role in providing this support, in both influencing 

their choices and giving advice (McFadden, et al., 2017; Hannon, et al., 2000). In 

particular reference to epilepsy,  It is therefore vital that these people have the adequate 

knowledge and skills required to help women when difficult situations arise around 

feeding (WHO, 2009). Many mothers, however, demonstrate negative involvement from 

support networks and with hospital stays in the postpartum now minimal, these new 

mothers are expected to establish breastfeeding at home with little support.  

 

Breastfeeding support groups and remote support such as social medial and interactive 

agents are becoming more acceptable and have been helpful in providing instant support 

to women when there is not adequate health care professional support (Feenstra, et al., 

2018; Mannion, et al., 2013; Edwards, et al., 2013; Mannion, et al., 2013). Support 

networks like Breastfeeding NI provide help regarding physical and psychological care 

to breastfeeding women 24 hrs a day. Women need to have support in maintaining their 

own self-esteem and emotional wellbeing, especially during the first 6 months of their 

infants’ life (Wagg, et al., 2019). However, it is important to note that support networks 

require heavy administration and moderation and may be misleading, lacking evidence 

and judgemental. However,  women perceive them to be reassuring, empathetic and a 

less daunting form of support compared to attending face-to-face groups  (Regan & 

Brown, 2019; Bridges, et al., 2018). 

 

In such a vulnerable stage of their life, new mothers are often inundated with misleading 

or biased information that may come from HCPs, family and the media. This is 

compounded by the persistent influence of the formula companies on HCPs (Rothstein, 

et al., 2020). Free infant formula samples have also been reported to have an adverse 

impact on breastfeeding. (Rollins, et al., 2016; World Health Organisation, 2013). Even 

though there is The International Code of Marketing of Breastmilk Substitutes (BMS), 

Victoria et al, (2015) point out that it can only be effective if “adequate investment is 

made to ensure its implementation and accountability across all countries”.  A large study 
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conducted in Peru demonstrated that getting a recommendation from a HCP to give 

formula increased the risk of the mother doing it by 10-fold.  

 

Partner support has long been recognised as an important influence on breastfeeding 

outcomes, in particular, the intention to breastfeed, assisting with the first feed, the 

duration of breastfeeding and towards the risk factors for bottle feeding (Rempel, et al., 

2017; Bar-Yam & Darby, 1997). Mothers often feel more capable and confident when 

they perceive that their partners are supportive and further studies have also shown that 

male partner focused education has a positive effect on breastfeeding outcomes  

(Maycock, et al., 2013; Mitchell-Box & Braun, 2013; Mannion, et al., 2013). If partners 

do not educate themselves on breastfeeding and do not actively engage with women 

and make themselves present, this lack of support may lead to breastfeeding not being 

initiated, or failure once started (Rempel, et al., 2017). However, in contrary to this, too 

much enthusiasm, focusing on what’s best for the infant only and support directly with 

the infant has actually shown to play a negative role on breastfeeding confidence and 

duration (Rempel, et al., 2017; Ito, et al., 2013; Mannion, et al., 2013) and hence support 

must be sensitive to the woman’s needs and must respond in a way which protects her 

autonomy while making sure she does not feel pressurised (Davidson & Ollerton, 2019; 

Rempel, et al., 2017). Having a partner who does not want a mother to breastfeed is 

again a barrier and has been shown to be a concern for many women (Wojcicki, et al., 

2010). In women with epilepsy, relationships can be negatively affected by their epilepsy 

and so support may be pertinent for these women (Reiter, et al., 2016). 

 

From findings such as these, WHO and UNICEF developed the Baby-Friendly Hospital 

Initiative (BFHI) worldwide in 1992 to support breastfeeding and to reinforce maternity 

practice to enable this to happen. It has helped make “baby-friendly” facilities in more 

than 150 countries (World Health Organisation, 2013). Other strategies that improve 

breastfeeding rates include access to breast pumps, group prenatal classes, individual 

support (Garbarino, et al., 2013; Patnode, et al., 2016), peer counselling, and clinic 

appointments for breastfeeding problems (Wouk, et al., 2016; Hawkins, et al., 2015). 

 

The evidence demonstrates that in spite of extensive research and promotion, women 

are still experiencing the same barriers to breastfeeding that were reported 20 years ago 

and this includes a lack of support from HCPs (Pérez-Escamilla, 2020). 
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2. Concerns about medications 

 

Whilst it is recognised that few contraindications to breastfeeding exist, medication may 

be confused as a barrier to breastfeeding (Brown, et al., 2019; Berlin & Van Der Anker, 

2013; Sachs , et al., 2013; National Health and Medical Research Council, 2012). The 

risk-benefit balance of medication use therefore impacts on these women’s decision to 

take medication either during their pregnancy or in their decision to initiate breastfeeding 

(McDonald, et al., 2011; Lee, 2008). The requirement for or use of medication whilst 

breastfeeding may impact on women’s concerns about their babies’ health, with women 

experiencing uncertainty about the quality of their breastmilk and fears of contamination 

by medications (Spiesser-Robelet, et al., 2017; McDonald, et al., 2011; Lamontagne, et 

al., 2008). This is a significant concern as existing studies have demonstrated that the 

majority of breastfeeding women are faced with the need to take at least one medication 

whilst breastfeeding, for contraception or either for acute or chronic medical conditions 

like epilepsy (Thomas, et al., 1994; Howard & Lawrence, 1999; Chaves, et al., 2009).  

 

Evidence also demonstrates that women have a tendency to self-medicate and use both 

conventional and complementary medicines (CMs) available over-the-counter (OTC), 

whilst breastfeeding, requesting little or no advice (Sim, et al., 2013; Nice, et al., 2000; 

Grant & Golightly, 2010). Although it has been demonstrated that these types of 

medication do not receive the same depth of review as their prescription counterpart 

(Farrer, 2010). It is often due to the misinterpretation of risk associated with medication 

use which causes it to become a barrier to breastfeeding initiation and duration 

(McClatchey, et al., 2017). This may be a particular concern in women suffering from 

chronic conditions such as epilepsy, who are more likely to use formula than breastfeed 

(Lee, et al., 2000; Ito & Lee, 2003).  

 

Women have reported feeling ‘dismissed’ by HCPs who simply recommend formula, with 

little importance given to breastfeeding (Jones, 2018). It is therefore necessary that 

HCPs maintain a positive attitude when advising mothers about medication use during 

lactation (Davanzo, et al., 2016). 
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1.3   Medication and lactation information sources  

It is often difficult for HCPs to make prescribing decisions in breastfeeding mothers, as 

the information available often depends on where you look for answers (Anderson, 

2017). Reference sources available provide very little quantitative data to base 

prescribing decisions on, with statements such as “manufacture advises avoid” or “no 

data available” in the British National Formulary, leaving prescribers in doubt (Jones & 

Brown, 2003). Several studies have looked at the available information sources and 

found that the most restrictive information is often from the official drug labelling e.g. the 

patient information leaflets (Akus & Bartick, 2007; Hale & Rowe, 2014). The study by 

Akus and Bartick found that out of 14 commonly used drugs during lactation, most of 

them were described as not safe during lactation, often suggesting the interruption of 

lactation (Colaceci, et al., 2015), whilst evidence-based sources such as Lactmed and 

Medications in Mothers Milk listed 12/14 as acceptable.  

The Food and Drug Administration (FDA) has acknowledged the benefits of 

breastfeeding in their new labelling standards "The Pregnancy and Lactation Labelling 

Rule" which came into effect in June 2015 and are aimed to be fully implemented in 2020 

(Food and Drug Administration, 2014). They require a "lactation" section in the package 

insert consisting of 1.Risk Summary, 2.Clinical considerations and 3.data, in relation to 

human milk only, as animal data is not comparable to humans due to interspecies 

differences in milk proteins, lipid composition and milk pH to name a few (Anderson, 

2017). These new guidelines will be beneficial, however, there are still some challenges. 

For example, over the counter (OTC) products approved before 1/6/2001 are exempt, 

many of which would have lactation safety data readily available and manufactures are 

not required to perform lactation safety studies on their drugs (Food and Drug 

Administration, 2014).  

Specialised information sources such as “Lactmed”, 

(https://www.ncbi.nlm.nih.gov/books/NBK501922/) and “Medications in Mothers Milk” 

(https://www.halesmeds.com/) have a continuing role to play since the guidelines have 

been implemented as they are more likely to be updated on a regular basis and they will 

provide information on drugs not covered under the guidelines. Lactmed also provides 

safer alternatives to use in nursing mothers to offer the prescriber/ mother more 

information (Anderson, 2017). In the UK, the Breastfeeding Network 

(https://www.breastfeedingnetwork.org.uk/) was set up as an independent service 

https://www.ncbi.nlm.nih.gov/books/NBK501922/
https://www.halesmeds.com/
https://www.breastfeedingnetwork.org.uk/
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dedicated to improving advice about breastfeeding while on medication by a pharmacist, 

and it responds to 10,000 queries yearly, with over 20% AED related (Jones, 2018).  

The published data on lactation safety has been informed mostly by case studies, rather 

than well-controlled studies, and this is problematic and subject to much debate 

(Anderson, 2017). However, they do provide valuable information that cannot be 

ignored. Ten years ago, GPs called for an online, reliable information database and at 

that time acknowledging that drug information pharmacists and the Motherrisk program 

were very valuable sources of information (Jayawickrama, et al., 2010). It is hoped that 

the IMIConcePTION which was set up in 2019, involving 88 organisations across 22 

countries will help bridge this gap. They aim to reduce uncertainty about the effects of 

medication used during pregnancy and breastfeeding by involving all stakeholders, 

including HCPs (Julius Center, 2020). 

It is clear that more research is needed studying the transfer of medication into 

breastmilk, to aid in decision making by prescribers and mothers, however, this is not as 

simple as it sounds, with ethical concerns being an issue surrounding using mothers and 

infants in clinical trials (Joseph, et al., 2015), yet it is unethical to deprive a baby of the 

benefits of breastfeeding if it is unnecessary. Drug classes, nonetheless, which are 

priorities for lactation research include antimicrobials, anti-inflammatories, 

immunotherapeutic, cardiovascular, hormonal, psychotherapeutic and neurological such 

as AEDs (Anderson, 2017).   

1.4 Decisions by Health Care Professionals (HCPs) 

When a breastfeeding mother is taking medication, the risks to the exposed infant needs 

to be taken into account along with the benefits of breastfeeding (Epilepsy Society, 

2019). This leads to physicians and mothers making complex and often difficult decisions 

regarding drug toxicity, appropriateness of treatment and uncertainty about 

management becoming even more complex in this case (Hernandes, et al., 2018; Sim, 

et al., 2018; Bradley, 1992). This situation becomes increasingly complicated if mothers 

need long term therapy for chronic conditions like epilepsy, as they usually have no 

choice but to continue treatment.  

 

Whether HCPs such as General Practitioners (GPs), pharmacists etc. are equipped with 

the proper knowledge and skills to manage women taking medication during lactation is 
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a limited area (Sim, et al., 2018; Hussainy & Dermele, 2011; Jayawickrama, et al., 2010). 

Discomfort for prescribers is a near universal experience, with drug toxicity the main 

concern of the discomfort, which is then heightened when prescribing for lactating 

women (de Ponti, et al., 2013; Hussainy & Dermele, 2011). GPs, for instance have 

expressed their concern that they have had little, or no formal breastfeeding training 

(Holtzman & Usherwood, 2018). They often have to check for information sources which 

is time consuming and they are often inadequate and conflicting. Whilst checking with 

specialists and involving mothers make them feel more comfortable prescribing 

medication to a breastfeeding mother. In all this may lead to untimely cessation of 

breastfeeding or a breastfeeding mother may be denied medication in case there is a 

risk to the infant (Jones, 2018), either scenario leading to a poorer outcome for mother 

and/or child. Paediatricians in particular, have been shown to have a lower attitude 

towards breastfeeding  (Quinn & Tanis, 2020), however, many have positive attitudes 

and their advice is usually guided by personal experience.  

With confusion between pregnancy and lactation categories (Lliff, et al., 2005) and “The 

Summary of Product Characteristics (SPC)” for many medications providing little 

guidance on lactation safety profiles, the use of these drugs in this situation is outside of 

licence application and thus the ultimate responsibility lies with the prescriber (Medicines 

and Healthcare Regulatory Authority, 2014; Jones & Brown, 2003).  

A seminal work in this area was undertaken by Jayawikrama et al (2010) and this 

research assessed GP’s knowledge, attitudes and practices on medication and 

breastfeeding. The overarching theme which emerged from the study was “complexity 

in managing risk in prescribing for breastfeeding women”. This consisted of the following 

organising themes “certainty around decision making”, “uncertainty around decision 

making”, “need for drug information to be available, consistent and reliable”, “joint 

decision-making”, “the vulnerable third party” and “infant feeding decision”. The GPs also 

often believed that pharmacists were over-cautious and questioned their prescribing, 

often alarming patients in the process. The issue surrounding the potential risk to the 

infant was cited frequently, although many GPs used the “benefit outweighs risk” 

statement, concluding that if the mothers need for the medication was high enough, then 

it outweighed the potential risk to the infant. Unfortunately, some of the GPs advised to 

cease breastfeeding and to use formula, even in situations that did not warrant such 

measures, for example in prescribing metronidazole for an anaerobic infection. 
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The advice and attitudes of HCPs towards breastfeeding when taking medication is an 

important modifiable factor that may improve initiation rates, by helping women 

overcome the barrier of medication transfer. Recent research by Jones (2018) indicates 

that many doctors provide over-cautious advice, and when the baby is over 3 months, 

breastfeeding is seen as less important than the medication, however, the women feel 

the opposite  (Jones, 2018). The fact that current recommendations on medication safety 

are often not successfully incorporated into practice is a concern and more effort needs 

to be made to educate HCPs on the current recommendations of drug use in lactating 

mothers to prevent over cautious advice being given to mothers (Brown, et al., 2019). 

 

Pharmacies are seen as an area with ‘potential’ in regard to being a breastfeeding-

friendly setting, with pharmacists often the most accessible HCPs to women (Llewellyn, 

et al., 2017). Medication use by breastfeeding women is a daily inquiry in my pharmacy 

role. However, it was demonstrated in 2009 that very few pharmacists ask all women if 

they are breastfeeding, with more than half admitting they never ask the question, whilst 

under the belief it is up to the women to disclose such information (Ronai, et al., 2009). 

Pharmacists do seem confident in dealing with such queries, using multiple reference 

sources such as “Medications in Mothers Milk” and other internet sources. Yet concern 

still arises that asking women this question may cause offence and many pharmacists 

are still uncomfortable in discussing any aspects relating to medications and 

breastfeeding (Sim, et al., 2018). 

 

1.5 Medication vs Breastfeeding 

 

Although most drugs taken by nursing mothers are to some extent excreted into 

breastmilk, especially if they have a high concentration in maternal plasma, if they have 

a low molecular weight, are low in protein binding and pass the blood-brain barrier easily 

the overall risk to the suckling infant is limited (Hale & Rowe, 2014). This is due to the 

drug levels being reduced by maternal metabolism, plasma protein binding, poor 

absorption from the gut, by chelation by calcium in the milk and oral bioavailability of the 

medication to the infant (Hale & Rowe, 2014; Ito, 2000). Many medications are either 

destroyed in the infant’s gut, fail to be absorbed through the gut wall, or are rapidly picked 

up by the liver where they are metabolised or stored (Hale & Rowe, 2014). Drugs 

normally enter milk by passive diffusion, driven by equilibrium forces between maternal 
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plasma and milk compartments. They must pass through both bilayer lipid membranes 

of lactocytes to penetrate milk, although in the three days following delivery, breastmilk 

is particularly susceptible to the passage of drugs from the mother as drugs may also 

pass through large gaps in the lactocytes which will later swell and prevent the passage 

of the drug. This means prescribing in these early postpartum days needs careful 

consideration as it is generally agreed that drug transfer in colostrum is more likely, 

however, because the volume of colostrum ingested by the infant is so low, it is again 

likely to cause minimal risk (Hale & Rowe, 2014). 

 

“Often medications can’t get into breastmilk, and if they do the level in milk is so 
low that it would be no harm to the baby, or, in terms of health risks, the baby is 
still better off being breastfed than not” (Brown, et al., 2019). 

 

During the postpartum period and often consistently due to chronic conditions like 

epilepsy, women may need medications, whilst still wanting to breastfeed. Studies have 

demonstrated that as many as 66-72% of women require medications whilst 

breastfeeding. Often medication being a barrier to breastfeeding is due to 

misinterpretation of the risk by the mother and a lack of manufacturing studies that 

determine the safety of medication transfer in breastmilk (McClatchey, et al., 2017). In 

fact, the only outdated references relating to women with epilepsy shows they are less 

likely to breastfeed even where there was already some evidence to prove that risk is 

minimal to their infant (Ito & Lee, 2003; Lee, et al., 2000). An example of recent 

challenging information from LactMed demonstrates the layers of complexity in the 

decision-making processes for these women and the possibility that the evidence alone 

may not impact on their intention to breastfeed (Drugs and Lactation Database, 2020). 

 

It is clear that additional and up to date information is required in this area, and it is also 

necessary for consistent messages to be developed which interpret the risks of 

medication transfer in breastmilk, to lessen worry for both HCPs and mothers, to improve 

decision making, as this worry is a potential contributor to the early cessation of 

breastfeeding (Jones, 2018).  Another concern is that inappropriate advice to women 

can result in not only cessation of breastfeeding but also inadequate health outcomes 

for women as often they do not take the intended mediation as opposed to stopping 

feeding (Brown, et al., 2019; McDonald, et al., 2011). Support from healthcare 

professionals has been shown to improve breastfeeding outcomes with breastfeeding 

women expecting and relying on such professionals to provide accurate and up-to-date 
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information on whether a medicine is safe to use (Hussainy & Dermele, 2011; Ahluwalia, 

et al., 2005).  

 

Therefore, pregnant women and their health care providers face an expanding set of 

decisions as a routine part of prenatal care when pregnancy progresses normally and 

an even more complex array of options when concerns arise. 

 

However, the complexity and risk management when making recommendations to 

breastfeeding women regarding medication use has been emphasised by healthcare 

professionals (Jayawickrama, et al., 2010). Although there are several reference texts 

on the use and safety of medicines in breastfeeding, healthcare professionals have 

highlighted that many of these references present inconclusive data.  For women, 

making the potentially complex and complicated decision between medication use 

and/or breastfeeding has seen the early cessation of breastfeeding and/or declining of 

treatment by women (McDonald, et al., 2011).  

 

Much of the research into medication safety in breastmilk focuses on medicinal safety, 

but does not adequately engage with women’s personal, emotional and ethical decision-

making about breastfeeding and medication use. Therefore, understanding women’s 

decision-making with respect to the use of medication whilst breastfeeding has the 

potential to provide valuable insight into, and greater understanding of their personal and 

collective systems of thought and action, thereby providing the building blocks for 

effective professional support (Spiesser-Robelet, et al., 2017). Furthermore, new 

knowledge also provides valuable information to make decision making easier, so having 

quantitative, reliable information for the mothers to base their decisions on might make 

these decisions easier.
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1.6 Epilepsy 

 

1.6.1 Epidemiology 

 

Convulsive disorders are common and account for 10-20% of all neurological disorders 

worldwide. Epilepsy is a chronic, noncommunicable disease which represents a unique 

subgroup of these convulsive disorders and generally accounts for 25-50% of all patients 

with convulsive disorders. Epilepsy affects around 50-60 million people throughout the 

world, regardless of their age, gender, or race and the UK has over 500,000 people with 

epilepsy which equates to roughly 1 in 100 people. However, lower income countries 

have higher incidences of epilepsy, possibly due to increased frequency of malaria and 

birth-related injuries, alongside poorer health care, to name a few (Beghi & Beghi, 2020; 

Anderson, 2019; World Health Organisation, 2019a; Epilepsy Society, 2018). 

 

Epilepsy has been defined by the International League Against Epilepsy: 

 

“a disease of the brain defined by any of the following conditions: (1) At least two 
unprovoked (orreflex) seizures occurring>24 h apart; (2) one unprovoked (or 
reflex) seizure and a probability of further seizures similar to the general 
recurrence risk (at least 60%) after two unprovoked seizures, occurring over the 
next 10 years; (3) diagnosis of an epilepsy syndrome” (Fisher, et al., 2014 Page 

477) 
 

Epilepsy can start at any age; however, diagnosis is most common under 20 years of 

age and is commonly related to birth trauma, however, it can also have a later onset due 

to stroke and is often reported in the over 65s. It can be a difficult condition to diagnose 

and is often very complex and misunderstood in many countries, leading to stigma 

around the condition and discrimination which can affect employment, education, 

marriage, childbearing and driving (World Health Organisation, 2019b; Epilepsy Society, 

2018).  

 

1.6.2 Symptoms 

 

People often have multiple seizure types which can include convulsions or absences 

and some seizures lead to secondary injuries such as burns or bruises depending on 

where or when a person takes a seizure. Most seizures happen suddenly and without 

warning, lasting for a short time before stopping, and their symptoms vary greatly 
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depending on what part of the brain the disturbance initiates, and how far it spreads. 

Often short-term loss of awareness or consciousness, and disturbances of movement, 

senses, moods and other cognitive functions occur (World Health Organisation, 2019a; 

Epilepsy Society, 2018).  

 

There are two main types of seizures which are now known as focal and generalised or 

else unknown depending on where they start in the brain, whether the person ’s 

awareness is affected and whether the seizure involves other symptoms such as 

movement. Focal onset seizures start in, and only affect one area of the brain. It can 

sometimes spread to both sides of the brain, which would be known as focal to bilateral 

tonic-clonic. If the person has awareness they are described as focal aware, or else they 

are focal impaired which affects a larger part of the brain. Generalised onset seizures 

affect both parts of the brain at once and without warning, the person will be unconscious 

and will not remember the event happening. A tonic-clonic seizure is the type that most 

people associate with epilepsy and includes convulsions, stiffening of the body, affected 

breathing among others. Clonic Seizures, tonic and atonic, myoclonic (brief, muscle jerk 

seizures)  and absence seizures (frequent, unresponsive seizures where the person may 

seem to be ‘daydreaming’) can also occur (Epilepsy Society, 2018). The likes of absence 

seizures may be missed as they are brief, and the person may continue their task such 

as walking, without being aware. 

 

1.6.3 Treatment and Anti-Epileptic Drugs (AEDs) 

AEDs work by controlling the electrical activity in the brain, they do not cure epilepsy, 

nor do they stop seizures once they are happening. Although an etiologic agent is often 

recognised for epilepsy, as many as 50% of cases have no identifiable cause. Yet, 

prognosis is mostly good with proper pharmaceutical control seeing up to 80% of those 

treated entering long-term periods of seizure remission and a diagnosis of epilepsy 

carries a low mortality risk per se. This, however, does not mean that epilepsy suffers 

are not more at risk, on the contrary, in areas of ‘treatment gap’ whereby medication is 

not available or not affordable, people are vulnerable and at an increased risk of death 

compared to the general population. As 80% of the world’s epileptic population live in 

low- and middle-income countries, this treatment gap is substantial, leading to increased 

morbidity, disability and mortality with economic and social burdens also. This has now 

become an imperative point of action for the World Health Organisation, who want to 

ensure that every person with epilepsy throughout the world has access to the care and 
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treatment they need, without stigma. They know that this can be accomplished for as 

little as £4 a year, with “rational selection, availability, affordability and appropriate use” 

(Beghi & Beghi, 2020; World Health Organisation, 2019b; Epilepsy Society, 2018; 

Saxena & Li, 2017; Thurman, et al., 2017; Megiddo, et al., 2016; Neligan, et al., 2012; 

Mbuba, et al., 2008). 

 

It is estimated that if people with epilepsy were properly diagnosed and treated that 70% 

of them could be seizure-free. The first AED used to treat epilepsy was phenobarbitone 

which was developed in 1912. Now there are 11 anti-seizure medications currently on 

the WHO list of Essential Medications with a further 17 available. These need careful 

selection by HCPs depending on the specific characteristics of the drug, the epilepsy 

syndrome, seizure type and the patient. Many older drugs have a lack of clinical trials 

available, and in reality, clinical trials differ greatly from daily clinical practice, which can 

be random and more complex (Epilepsy Society, 2020; World Health Organisation, 

2019a; World Health Organisation, 2019c; Epilepsy Society, 2018; Santulli, et al., 2016). 

 

Monotherapy is always the gold standard; however, this is not always an option, with 

polytherapy for epileptic patients being common practice due to complex epilepsy 

syndromes. Polytherapy increases a patients’ risk of adverse effects and does not 

always improve seizure control. Prescribing practice for AEDs is variable throughout the 

world, with physicians prescribing AEDs based on patient tolerability and compliance, 

efficacy of treatment, and cost. Essential Medications are highly prescribed, but newer 

AEDs are more commonly being used, possibly due to the better clinical trials 

surrounding their use. The use of generic prescribing is needed to help reduce costs 

which would in turn help more patients in lower-income areas get access to medications. 

However, guidance states that certain AEDs should be prescribed by brand or else a 

specific generic should be maintained for prescribing phenytoin, carbamazepine, 

phenobarbital and primidone (Vyas, et al., 2020; Aref, et al., 2019; Hurault-Delarue, et 

al., 2019; Joshi, et al., 2017; Santulli, et al., 2016). 

 

Another area of importance when prescribing AEDs is that women of childbearing 

potential are on effective methods of contraception, along with their partners, making 

women aware that their medications such as carbamazepine can actually reduce the 

effectiveness of their contraception. Whilst other AEDs such as lamotrigine levels can 

be reduced by their contraceptive, so this dose would need to be increased accordingly 
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(National Institute for Health and Care Excellence (NICE), 2020a; Aref, et al., 2019; 

Birnbaum, et al., 2019; The Faculty of Sexual and Reproductive Healthcare, 2019).  

 

1.6.4 AEDs and Pregnancy 

 

There is an increased risk of teratogenicity with many medications during pregnancy and 

particularly AEDs, with valproate carrying the highest risk. Valproate is an older AED, 

having been developed in 1974, yet it must not be used in women of childbearing 

potential unless the conditions of the pregnancy prevention programme are met and 

when alternative treatments are ineffective or not tolerated. During pregnancy it must 

only be used if there is no other possible treatment as the risk to the infant is substantial, 

with up to 4 out of 10 babies at risk of developmental disorders and 1 in 10 at risk of birth 

defects (Epilepsy Society, 2020; Medicines and Healthcare Regulatory Agency, 2020; 

Hurault-Delarue, et al., 2019; Morrow, et al., 2006). 

 

A recent study of 1 million women looked at the prescribing patterns of AEDs during 

pregnancy in the UK, France and Italy over 10 years. It showed that lamotrigine was 

commonly prescribed across the 3 countries, with 1/3 of the women in the UK or France 

being on this medication and hence was the most commonly used drug in both these 

countries. Valproate prescribing was the lowest in the UK at 11.9% and highest in 

Tuscany (28.6%), however, there were significant reductions as the years progressed, 

with less than 1 per 1000 being prescribed by 2016 in the UK, probably due to the 

guidance mentioned above being issued. They also concluded that the prescribing of 

gabapentin and pregabalin which are not necessarily used for epilepsy is of concern as 

these are newer drugs which have little known about their use during pregnancy 

(Hurault-Delarue, et al., 2019). 

 

During pregnancy and after birth, it is important for certain AEDs to be adjusted 

accordingly as pregnancy can change metabolism of AEDs such as lamotrigine. Studies 

have shown that plasma lamotrigine levels decrease markedly during pregnancy due to 

both the foetus gender and genetic polymorphisms (Petrenaite, et al., 2018)., and as 

early as the first trimester, so women should be closely monitored to ensure levels are 

high enough to maintain seizure control. However, pharmacokinetic changes in 

pregnancy are interindividual and recent studies have shown that concentrations may 
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then rise swiftly after delivery, leading to toxicity (Aref, et al., 2019; Franco, et al., 2008; 

Adab, 2006; Ohman, et al., 2000).  

1.6.5 AEDs and Breastfeeding 

 

The effect of AEDs on breastfeeding and the effects of seizures on pregnancy and 

breastfeeding, among other things were important parts of the document ‘saving lives, 

improving mothers’ care. Lessons learned to inform maternity care from the UK and 

Ireland Confidential Enquiries into Maternal Deaths and Morbidity 2013-2015 (Knight, et 

al., 2017). 

 

Women with epilepsy are encouraged to breastfeed by the Epilepsy Society (2019) and 

The National Institute for Health and Care Excellence, yet supplementation with formula 

is still recommended for some AEDs because the information available is limited and 

lacks clarity (See table 1.3.5), with caution being issued in regards to making the infant 

sleepy being issued (National Institute for Health and Care Excellence (NICE), 2020a; 

Epilepsy Society, 2019). Until the NEAD study, there had been no studies which looked 

at the effect of breastfeeding while taking AEDs and the potential risks to child cognitive 

outcomes. The NEAD study, among others, have confirmed that several AEDs which 

have long been described as usually compatible with breastfeeding are 

safe(carbamazepine, lamotrigine, phenytoin, valproate etc), with cognitive outcomes at 

6 years having demonstrated this safety (Meador, et al., 2013). Information has since 

been updated and through more recent clinical trials such as the MEADOR study, which 

is an extension of NEAD, on-going in this area, more up to date information is expected 

soon. Although recent reports have demonstrated their safety (Birnbaum, et al., 2019; 

Epilepsy Society, 2019). Although some adverse reactions in infants have been 

reported, and some have found that AEDs are excreted in considerable amounts in 

breast milk, yet no adverse effects were observed in the infants, so it is still justified to 

breastfeed if the infant is adequately monitored for side effects such as jaundice or other 

liver dysfunctions, diarrhoea, rashes, drowsiness, poor sucking, reduced weight gain, 

apnoea and thrombocytosis depending on the individual drug. The nursing infant's 

degree of AED exposure can be reduced by breastfeeding immediately before a dose, 

when drug concentrations in the milk are low, or by combination feeding (Veiby, et al., 

2015; National Institute for Health and Care Excellence (NICE), 2020a). 
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Although they are often recommended to breastfeed (NHS, 2018), little has been studied 

about how women with epilepsy are instructed by HCPs and why they choose to 

breastfeed or not. One study over 20 years ago by Ito et al (1995) looked at the incidence 

of breastfeeding initiation on women taking long-term AEDs, also considering the factors 

underlying their choices to breastfeed and the duration they breastfed for (Ito, et al., 

1995). The study included 34 aged-matched women pairs who were either receiving 

AEDs or not. The demographic characterises of the two groups were similar, however, 

only 50% of the AED group initiated breastfeeding compared to 85% in the control. 

Furthermore, the duration of feeding in the AED group was shorter (5 months median) 

compared to the control group (7 months median), and only 35% of the AED group were 

still breastfeeding at 6 months compared to 79% in the control. There were no adverse 

reactions to the infants attributable to the AEDs reported by any of the women. In the 

AED group, 16 breastfeeding and 16 formula feeding women obtained information about 

the compatibility of their drugs with breastfeeding from third parties (45% of such were 

physicians and others included mother risk, family and friends, nurses, pharmacists and 

media), with the breastfeeding women obtaining the information from more sources than 

the formula feeding women. The women reported that from their physicians, 28% were 

against breastfeeding, 47% were in favour and 35% were equivocal. The number one 

reason for formula feeding concentrated on “maternal medication” and then “maternal 

illness”, with the breastfeeding women choosing breast for the “infant’s health in general” 

and “better mother-infant bonding”. This study confirms that breastfeeding initiation in 

women taking AEDs is lower than a demographically similar population not taking 

chronic medications, however as this information is outdated, new up to date information 

is critical in this area. 

 

The information from this study reiterates how current recommendations are often not 

incorporated into practice by HCPs, with 41% of HCPs recommending the women not to 

breastfeed or equivalent, even when the drugs being consumed by the mother are 

deemed compatible with breastfeeding (Ito, et al., 1995). This is an area which needs 

more research conducted, to provide quantitative evidence to bridge these gaps and 

reduce the uncertainty surrounding AED use in breastfeeding mothers. The following 

table (1.6.5) shows the information which is available to HCPs if they use their regular 

reference sources. It shows the information is often limited and conflicting in regard to 

the most recent AEDs. Up to date, quantitative data is necessary to update this 

information and make it clearer for both HCPs and mothers.
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Table 1.6.5 New AEDs developed since 1990 and the information available in three popular HCP reference sources in  
 

AED USES LACTMED SPC 

LAMOTRIGINE 
FDA approval 1990 

 Absence 
seizures 
(including typical 
and atypical 
absences) 

  Focal (partial) 
seizures 

 Focal seizures 
with secondary 
generalised tonic 
clonic seizures 

 Lennox-Gastaut 
syndrome 

 Tonic clonic 
seizures 

 Breastfed infants have relatively high plasma levels (30- 
50%) of maternal serum levels.  

 Neonates are particularly at risk for high plasma levels 
because their ability to metabolize the drug by 
glucuronidation is limited, plasma protein binding is 
relatively low, and maternal plasma and milk levels can 
rise dramatically in the immediate postpartum period if the 
dosage is not reduced to the pre-pregnancy dose. 

 Mild thrombocytosis has been reported in some infants 
and withdrawal symptoms can occur if breastfeeding is 
abruptly discontinued.  

 One case of severe apnoea occurred in a breastfed 16-
day-old whose mother was taking a high dose of the drug, 
and other cases of central nervous system depression 
have been reported.  

 Lamotrigine can cause rare, but potentially fatal skin 
reactions, although none has been reported in breastfed 
infants.  

 Monotherapy does not appear to adversely affect infant 
growth or development, and breastfed infants had slightly 
higher IQs and enhanced verbal abilities than non-
breastfed infants at 6 years of age in one study. 

 Combination therapy with sedating anticonvulsants or 
psychotropics may result in infant sedation or withdrawal 
reactions. 

 Lamotrigine passes into 
breast milk. In some 
breast-fed infants, the 
serum concentrations of 
lamotrigine reached 
levels at which 
pharmacological effects 
may occur. 

 The potential benefits of 
breast-feeding should be 
weighed against the 
potential risk of adverse 
effects occurring in the 
infant. 

 Should a woman decide 
to breast-feed while on 
therapy with lamotrigine, 
the infant should be 
monitored for adverse 
effects. 

 

GABAPENTIN 
FDA approval 1993 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

 Limited information indicates that maternal doses of 
gabapentin up to 2.1 grams daily produce relatively low 
levels in infant serum.  

 Monitor the infant for drowsiness, adequate weight gain, 
and developmental milestones, especially in younger, 
exclusively breastfed infants and when using 
combinations of anticonvulsant or psychotropic drugs.  

 Gabapentin is excreted 
in human milk. Because 
the effect on the breast-
fed infant is unknown, 
caution should be 
exercised when 
gabapentin is 
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 A single oral dose of either 300 mg or 600 mg given to the 
mother before caesarean section appeared to have no 
effect on breastfeeding initiation. 

administered to a breast-
feeding mother. 

 Gabapentin should be 
used in breast-feeding 
mothers only if the 
benefits clearly outweigh 
the risks. 

FELBAMATE 
FDA approval 1993 

 Focal (partial) 
seizures with 
secondary 
generalisation  

 Because no information is available on the use of 
felbamate during breastfeeding, and because it can 
cause potentially fatal hematologic and hepatic toxicities, 
authors of authoritative reviews recommend that 
breastfeeding not be undertaken during maternal 
felbamate therapy until more safety data are available. 

 No human studies have 
been conducted 

 In rats, there was a 
decrease in pup weight 
and an increase in pup 
deaths during lactation. 
The cause for these 
deaths is not known.  

TIAGABINE 
FDA approval 1996 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

 Monitor the infant for drowsiness, adequate weight gain, 
and developmental milestones, especially in younger, 
exclusively breastfed infants and when using 
combinations of anticonvulsant or psychotropic drugs.  

 Because there is very limited published experience with 
during breastfeeding, other agents may be preferred, 
especially while nursing a new-born or preterm infant. 

 No information on 
tiagabine during breast-
feeding is available. 

 Consequently, as a 
precautionary measure, 
it is preferable not to use 
during breast-feeding 
unless in the opinion of 
the physician, the 
potential benefits of 
treatment outweigh the 
potential risks. 

 

TOPIRAMATE 
FDA approval 1996 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

 Lennox-Gastaut 
syndrome 

 Tonic clonic 
seizures 

 Limited information indicates that maternal doses of up to 
200 mg daily produce relatively low levels in infant serum.  

 Monitor the infant for diarrhoea, drowsiness, irritability, 
adequate weight gain, and developmental milestones, 
especially in younger, exclusively breastfed infants and 
when using combinations of anticonvulsant or 
psychotropic drugs. 

 Animal studies have 
shown excretion of 
topiramate in milk.  

 The excretion of 
topiramate in human milk 
has not been evaluated 
in controlled studies.  

 Limited observations in 
patients suggest an 
extensive excretion of 
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topiramate into breast 
milk.  

 Since many medicinal 
products are excreted 
into human milk, a 
decision must be made 
whether to suspend 
breast-feeding or to 
discontinue/ abstain from 
topiramate therapy 
taking into account the 
importance of the 
medicinal product to the 
mother 

LEVETIRACETAM 
FDA approval 1999 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

 Juvenile 
Myoclonic 
Epilepsy 

 Maternal doses of up to 3500 mg daily produce low levels 
in milk and would not be expected to cause any adverse 
effects in breastfed infants, especially if the infant is older 
than 2 months.  

 If levetiracetam is required by the mother, it is not a 
reason to discontinue breastfeeding. However, the infant 
should be monitored for drowsiness, adequate weight 
gain, and developmental milestones, especially in 
younger, exclusively breastfed infants and when using 
combinations of anticonvulsants.  

 Maternal serum level monitoring and dosage adjustment 
is advisable in the early postpartum period if the drug was 
taken throughout pregnancy and breastfeeding. 

 Some evidence suggests that it might reduce the 
maternal breastmilk supply in some women. 

 Levetiracetam is 
excreted in human 
breast milk. Therefore, 
breast-feeding is not 
recommended. 

 However, if 
levetiracetam treatment 
is needed during 
breastfeeding, the 
benefit/risk of the 
treatment should be 
weighed considering the 
importance of 
breastfeeding. 

 

ZONISAMIDE 
FDA approval 2000 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

 Limited information indicates that maternal doses of 
zonisamide up to 400 mg daily produce high levels in milk 
and infant serum, but serum levels in neonates’ decrease 
during the first month of life while nursing.  

 Although no adverse reactions have been reported in 
breastfed infants, the number of infants reported has 
been small. Alternative drugs are preferred, but if it must 
be given, monitor the infant for drowsiness, adequate 
weight gain, and developmental milestones, especially in 
younger or exclusively breastfed infants and when using 

 Zonisamide is excreted 
in human milk; the 
concentration in breast 
milk is similar to maternal 
plasma.  

 A decision must be made 
whether to discontinue 
breast-feeding or to 
discontinue/abstain from 
therapy. Due to the long 
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combinations of anticonvulsant drugs. Some clinicians 
recommend that mothers taking zonisamide only partially 
breastfeed in order to reduce the exposure of the infant 
to the drug and to consider monitoring infants' serum 
zonisamide concentrations. 

retention time of 
zonisamide in the body, 
breast-feeding must not 
be resumed until one 
month after therapy is 
completed. 

OXCARBAZEPINE 
FDA approval 2000 

 Focal (partial) 
seizures 

 Focal seizures 
with secondary 
generalised tonic 
clonic seizures 

 Limited information indicates that oxcarbazepine would 
not be expected to cause any adverse effects in breastfed 
infants, especially if the infant is older than 2 months.  

 Monitor the infant for drowsiness, adequate weight gain, 
and developmental milestones, especially in younger, 
exclusively breastfed infants and when using 
combinations of anticonvulsants. 

 Oxcarbazepine and its 
active metabolite (MHD) 
are excreted in human 
breast milk.  

 Milk-to-plasma 
concentration ratio of 0.5 
was found for both.  

 The effects on the infant 
exposed by this route are 
unknown. 

 Therefore, it should not 
be used during breast-
feeding. 

STIRIPENTOL 
FDA approval 2001 

 Dravet syndrome 
(severe 
myoclonic 
epilepsy in 
infancy or SMEI) 

N/A  Stiripentol passes freely 
from plasma into milk in 
the goat, breast-feeding 
is not recommended 
during treatment.  

 In case stiripentol 
therapy is continued 
during breast-feeding, 
the infant should be 
carefully observed for 
potential adverse effects. 

PREGABALIN 
FDA approval 2004 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

 Very limited data indicate that amounts of in breastmilk 
are low. 

 If pregabalin is required by the mother of an older infant, 
it is not a reason to discontinue breastfeeding, but until 
more data become available, an alternate drug may be 
preferred, especially while nursing a new-born or preterm 
infant. 

 Pregabalin is excreted 
into human milk (see 
section 5.2). The effect of 
pregabalin on new-
borns/infants is 
unknown.  

 A decision must be made 
whether to discontinue 
breast-feeding or to 
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discontinue pregabalin 
therapy taking into 
account the benefit of 
breast-feeding for the 
child and the benefit of 
therapy for the woman. 

LACOSAMIDE 
FDA approval 2008 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

 Limited information indicates that a maternal dose of 200 
mg daily produce low levels in milk. No long-term data on 
use in nursing mothers are available. Until more data are 
available lacosamide should only be used with careful 
monitoring during breastfeeding, especially while nursing 
a new-born or preterm infant.  

 The manufacturer recommends that breastfeeding be 
discontinued during therapy 

 It is unknown whether 
lacosamide is excreted 
in human breast milk.  

 Animal studies have 
shown excretion of 
lacosamide in breast 
milk. 

 For precautionary 
measures, breast-
feeding should be 
discontinued during 
treatment with 
lacosamide. 

RUFINAMIDE 
FDA approval 2008 

 Lennox-Gastaut 
syndrome 

N/A  It is not known if 
rufinamide is excreted in 
human breast milk.  

 Due to the potential 
harmful effects for the 
breast fed infant, breast-
feeding should be 
avoided during maternal 
treatment with 
rufinamide. 

VIGABATRIN 
FDA approval 2009 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

 Infantile spasms 

 West Syndrome 
with Tuberous 
Sclerosis 

 Limited information indicates that maternal doses of up to 
2000 mg daily produce low levels in milk and would not 
be expected to cause any adverse effects in breastfed 
infants, especially if the infant is older than 2 months.  

 Until more data are available, vigabatrin should only be 
used with careful monitoring during breastfeeding. 

 Vigabatrin is excreted 
into human milk. 

 There is insufficient 
information on the 
effects of vigabatrin in 
new-borns/infants. 

 A decision must be made 
whether to discontinue 
breast-feeding or to 
discontinue/abstain from 
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vigabatrin therapy taking 
into account the benefit 
to breast-feeding for the 
child and the benefit 
therapy for the woman. 

ESLICARBAZEPINE 
FDA approval 2009 

 Focal (partial) 
seizures 

 Tonic clonic 
seizures 

 No information is available on the use of eslicarbazepine 
during breastfeeding. 

 However, eslicarbazepine is the active metabolite of 
oxcarbazepine.  

 Limited information indicates that oxcarbazepine would 
not be expected to cause any adverse effects in breastfed 
infants, especially if the infant is older than 2 months. 

 Monitor the infant for drowsiness, adequate weight gain, 
and developmental milestones, especially in younger, 
exclusively breastfed infants and when using 
combinations of anticonvulsants.  

 It is unknown whether 
eslicarbazepine acetate 
is excreted in human 
milk. 

 Animal studies have 
shown excretion of 
eslicarbazepine in breast 
milk. As a risk to the 
breast-fed child cannot 
be excluded breast-
feeding should be 
discontinued during 
treatment with 
eslicarbazepine acetate. 

RETIGABINE 
FDA approval 2012 

 Focal (partial) 
seizures 

 Focal (partial) 
seizures with 
secondary 
generalisation 

N/A  It is unknown whether 
retigabine is excreted in 
human breast milk.  

 Animal studies have 
shown excretion of 
retigabine and/or its 
metabolites in breast 
milk.  

 A decision on whether to 
continue/discontinue 
breast-feeding or to 
continue/discontinue 
therapy should be made 
taking into account the 
benefit of breast-feeding 
to the child and the 
benefit of retigabine 
therapy to the woman 

PERAMPANEL 
FDA approval 2012 

 Focal (partial) 
seizures 

 Because no information is available on use of 
perampanel during breastfeeding, an alternate drug may 

 Studies in lactating rats 
have shown excretion of 
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 Focal (partial) 
seizures with 
secondary 
generalisation 

be preferred, especially while nursing a new-born or 
preterm infant. 

 If perampanel is required by the mother, it is not 
necessarily a reason to discontinue breastfeeding, but 
monitor the infant for drowsiness, agitation, adequate 
weight gain, and developmental milestones, especially in 
younger, exclusively breastfed infants and when using 
combinations of drugs. 

perampanel and/or its 
metabolites in milk. 

 It is not known whether it 
is excreted in human 
milk. 

 A risk to the new-
borns/infants cannot be 
excluded. A decision 
must be made whether to 
discontinue 
breastfeeding or to 
discontinue/abstain from 
therapy taking into 
account the benefit of 
breastfeeding for the 
child and the benefit of 
therapy for the woman. 

 
Lactmed is a peer reviewed database which has collated information from literature on drug use in breastfeeding mothers. It includes information 

on levels in infant blood and milk, possible side effects and alternative drugs which may be available 

https://www.ncbi.nlm.nih.gov/books/NBK501922/. 

 

SPC stands for Summary of Product Characteristics. It is used by healthcare professionals and explains how to use and prescribe a medicine. 

They are written and updated by pharmaceutical companies based on research and product knowledge, and then checked and approved by the 

UK or European medicines licensing agency https://www.medicines.org.uk/emc/glossary#gref .  
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NICE information regarding AEDs and Breastfeeding (National Institute for Health and 
Care Excellence, 2020) 

1. Women taking antiepileptic monotherapy should generally be encouraged to 

breast-feed; if a woman is on combination therapy or if there are other risk 

factors, such as premature birth, specialist advice should be sought. 

2. All infants should be monitored for sedation, feeding difficulties, adequate weight 

gain, and developmental milestones. Infants should also be monitored for 

adverse effects associated with the antiepileptic drug particularly with newer 

antiepileptics, if the antiepileptic is readily transferred into breast-milk causing 

high infant serum-drug concentrations (e.g. ethosuximide, lamotrigine, 

primidone, and zonisamide), or if slower metabolism in the infant causes drugs 

to accumulate (e.g. phenobarbital and lamotrigine). Serum-drug concentration 

monitoring should be undertaken in breast-fed infants if suspected adverse 

reactions develop; if toxicity develops it may be necessary to introduce formula 

feeds to limit the infant's drug exposure, or to wean the infant off breastmilk 

altogether. 

3. Primidone, phenobarbital, and the benzodiazepines are associated with an 

established risk of drowsiness in breast-fed babies and caution is required. 

4. Withdrawal effects may occur in infants if a mother suddenly stops breast-

feeding, particularly if she is taking phenobarbital, primidone, or lamotrigine. 

This conflicting and limited information can be detrimental to both women with epilepsy 

and their HCPs decisions to breastfeed or not. Informed and evidenced based decisions 

are hard to make if the evidence is not clear. HCPs look to NICE for ‘guidance’ and this 

guidance does not make decision making black or white. To improve the qualitative 

knowledge available, more studies testing the effects on infants and the levels in 

breastmilk would be required, however as discussed before, doing research involving 

infants is difficult and unethical so simpler and non-invasive drug monitoring using saliva 

could be an area which has the potential to both bridge this quantitative gap, while 

ensuring the safety of the research participants involved. 
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1.7 Saliva  

1.7.1 Saliva as a biological fluid 

 
Saliva or oral fluid is a clear and slightly acidic (pH 6.0-7.0) complex fluid which contains 

>99% water, followed by electrolytes, immunoglobulins, enzymes and proteins and is 

produced by the major and minor salivary glands, oral mucosa and gingiva (Bel'skaya, 

et al., 2020; Choo & Huestis, 2004; Rehak, et al., 2000). Saliva has many important roles 

in the functioning of the body, such as oral digestion and tissue lubrication to name a 

couple (Carpenter, 2013). Furthermore, saliva composition changes with age and 

neonates have a higher salivary secretion pattern than adults (Xu, et al., 2019; Morzel, 

et al., 2011; Wood, et al., 1982). Blood sampling in premature infants is difficult due to 

low blood volumes, and saliva sampling would therefore be ideal for this patient group. 

Many of the constituents of this complex matrix are passed though cells via transcellular, 

passive intracellular diffusion and active transport, or paracellular routes by extracellular 

ultra-filtration within the salivary glands or through gingival sulcus. Drug passage into 

saliva follows the general principles of drug movement across biological membranes 

(figure 1.7.1) (Spielmann & Wong, 2011; Kopecky, et al., 1997; Drobitch & Svensson, 

1992) Physiochemical characteristics of both the drug molecule (molecular size, lipid 

solubility and the membrane can affect this movement. One important factor which can 

influence the saliva/plasma (S/P) ratio is the pH; due to the fact that only non-ionised 

drugs can cross biological membranes, and the pH of saliva is usually less than that of 

plasma, basic drugs usually concentrate in oral fluid (Elmongy & Abdel-Rehim, 2016; 

Choo & Huestis, 2004). 

Saliva sampling may be useful for the diagnosis of disease states, detection of illicit drug 

use and also therapeutic drug monitoring (TDM) (for those drugs which have a high 

correlation in saliva and blood). It represents the free non-protein bound 

pharmacologically active component circulating in serum (Patsalos & Berry, 2013) and 

is closer to cerebrospinal fluid concentration (Rui-Rui, et al., 2016). In order for the saliva 

drug concentration to be equated with the free plasma concentration, the pH of the saliva 

must be similar to that of plasma.  

Saliva flow rates vary significantly between individuals and conditions. Its flow is 

regulated by neurotransmitter and hormone release and may be affected by resting, 

healthy or stimulated states. A rapid flow rate has been shown to increase linearity of 

S/P ratio (Bartels, et al., 1979), while some drugs can actually affect the flow rate e.g.: 
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psychotropics (Coudert, et al., 1990) despite the fact that in others there has been no 

effect (Van Boxtel, et al., 1976). These stimulated states can influence the normal oral 

pH, while sodium content of saliva increases linearly with stimulation (Shimazaki, et al., 

2016; Monaci, et al., 2002; Liu & Delgado, 1999; Drobitch & Svensson, 1992). 

Furthermore, clinical condition is also thought to affect salivary flow, especially in 

critically ill patients (Klein, et al., 2012). For Acidic Drugs (pKa>8.5) or basic drugs 

(pKa<5.5), S/P unbound ratio remains constant irrespective of changes in saliva pH, as 

a result of changes in salivary flow (Foglio-Bonda, et al., 2013; Mucklow, 1982). Weak 

bases are the least reliable compounds to monitor in saliva as they are sensitive to pH 

effects, while neutral compounds are the most reliable as they probably reflect the 

unbound drug in serum for these. Pka is defined as: 

“The negative decadic logarithm of the ionization constant (Ka) of an acid; equal to the 
pH value at which equal concentrations of the acid and conjugate base forms of a 
substance (often a buffer) are present” (For Medical Dictionary for the Health 

Professions and Nursing:, 2020). 

Stimulation of saliva can be conducted in a number of ways, chewing paraffin wax, 

parafilm, Teflon, or using chemical stimulus, namely citric acid (Stokes & Davies, 2007; 

Dawes & Macpherson, 1992). Stimulated saliva has a number of benefits compared to 

resting saliva as it produces a better flow rate, greater sample size, the pH gradient 

between plasma and saliva is smaller, the variability in the ratio of saliva to plasma has 

shown to be lower in some drugs and it produces better specimens for analysis (less 

viscous (Miles, et al., 2004)), however, it must be used adequately, as too much may 

interfere with assays and some substances including glucose, proteins and drugs. It has 

also been noted that highly lipophilic molecules may be absorbed by parafilm  (De Wilt, 

et al., 2001; Rehak, et al., 2000; Gorodischer, et al., 1997; Gorodischer & Koren, 1992; 

Chang & Chiou, 1976).
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The following Figure (1.7.1) shows the factors which govern penetration into saliva and 

must be considered in therapeutic drug monitoring. 

Primary properties of the drug which governs 

its penetration into saliva 

Primary physiological factors which govern 

penetration into saliva 

  

Figure 1.7.1 Factors which govern penetration into saliva 

1.7.2 Advantages of salivary therapeutic drug monitoring 

 
As a method of TDM, it has many advantages such as being inexpensive, non-invasive 

and rapid. It also requires minimal skill by the researcher and no effort from patients; 

therefore, it is preferred by patients and parents and may increase both compliance and 

patient-clinician relationship (Roth, et al., 2017; Gorodischer, et al., 1994). This 

technique reduces the risk of blood-borne needle stick infection injuries and can easily 

be performed at home and it may be possible to be sent to the laboratory for analysis 

allowing round the clock sampling, which assists in the identification of patients with 

small daily fluctuations who may require only minimal or no fractionation of the daily dose 

(Sakhi, et al., 2015; Tennison, et al., 2004). In infants, a major advantage is averting 

blood volume loss and reducing risk of trauma and infection from venous punctures 

(Gorodischer & Koren, 1992). If drug level measurements of drugs were unaffected by 

mailing, routine TDM could be greatly facilitated by home collection. Home monitoring 

has been shown to be a possibility for some drugs and if breastfeeding mothers could 

take saliva samples at home and send them by post for testing, getting quantitative 

information could become a lot easier (Sakhi, et al., 2015; Tennison, et al., 2004). 

molecular 
size

lipid 
solubility

pKa

protein 
binding

saliva pH

Saliva flow rate
pathophysiology 
of the oral cavity:
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1.7.3 Disadvantages of salivary therapeutic drug monitoring 

 
However, a number of disadvantages for this type of sampling also exist- it provides a 

small sample size, especially in infants, which is viscous. Interference with food, drinks 

and oral medication may cause errors in the analysis (Gordi, et al., 2000). There is a 

lack of standardisation in procedures which may explain some of the conflicting results 

seen in studies. Another disadvantage is that saliva is not normally collected in routine 

procedures while blood is. Furthermore, in patients with severe mucositis or other oral 

mucosae/salivary gland damage and in patients where oral fluid production is reduced, 

it may not yield enough sample volume. Some children and adults have suggested they 

do not like the taste of citric-acid and found the idea of spitting was unfavourable 

(Tennison, et al., 2004; Gorodischer, et al., 1994). In young infants, using citric as to 

increase saliva production is not possible and would be unethical, therefore conducting 

saliva sampling in this population will have its difficulties as very small amounts of saliva 

would be expected to be collected. 

 

1.8 Summary 

 
This chapter has provided an introduction to why I chose the study. It also provides a 

broad overview of the multiple and often complex factors to be considered in 

understanding infant feeding decision making by women with epilepsy. Pharmacological 

treatments during pregnancy and lactation, with particular reference to challenges faced 

by prescribers and women with epilepsy are discussed along with the limitations of the 

evidence available. The measurement of drug concentrations in breast milk and the use 

of saliva as a method of TDM is introduced in preparation for the systematic review of 

the literature to explore the use of salivary TDM in infants.  
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Chapter Two: Literature Review 
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Chapter 2: Literature Review  

 
2.1 Introduction 

 

The previous chapter introduced the study and demonstrated the requirement for further 

understanding of the use of saliva in the therapeutic drug monitoring of infants, noting 

that no studies detailing the use of saliva TDM in breastfed infants have been conducted.  

 

As the volume of research increases across all fields, research synthesis is more 

important today than ever. A set of procedures for summarising quantitative results from 

multiple studies are used to test for rigor systematically and transparently (Cooper, et al., 

2013). Two such methods which were used to conduct the literature review are described 

below. 

2.2 Systematic Reviews 

 

Systematic reviews have been used in healthcare publications since the 1970s (Bastian, 

et al., 2010) and they have grown in popularity since. They are considered the pillar of 

evidence-based healthcare to both inform policy and practice in many different 

disciplines (Munn, et al., 2018).  

 

“A systematic review attempts to identify, appraise and synthesize all the empirical 

evidence that meets pre-specified eligibility criteria to answer a specific research 

question” (Cochrane Library, 2020). To conduct a systematic review, a predefined 

process is designed, and systematic and explicit methods are required to select, view 

and analyse the literature in a way that reduces bias to produce more reliable findings to 

inform decision making. They may be undertaken to confirm or refute if current practice 

is following evidence-based research, to establish the quality of already conducted 

evidence or to identify any gaps or deficiencies in current literature. They can also 

address any uncertainty in a topic  (Munn, et al., 2018), which was the basis for this 

review, to clarify the uncertainty of the use of saliva in TDM of infants.  

 

2.3 Meta-analysis 

To provide a more precise estimate of the effects of an intervention and to ensure clarity 

in a certain area, a meta-synthesis is used to combine the individual results from studies 

to produce an overall statistic (Cochrane Library, 2020).  
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In 1904, a study by Karl Pearson synthesised the evidence from 11 studies about a 

typhoid vaccine, and this is believed to be the first meta-synthesis, and the method has 

increased immensely in use ever since  (Cooper, et al., 2013). Organisations such as 

the Cochrane Collaboration have been set up to synthesise data on treatments in all 

areas of healthcare to inform policies and procedures. Whilst the statistical procedures 

used in a meta-analysis can be applied to any data set, it is only meaningful and reliable 

if the studies involved have been collected systematically, as described above 

(Borenstein, et al., 2011). 

As this study aimed to determine the potential for using saliva in TDM of infants, using a 

systematic approach was deemed most appropriate to ensure reliability and 

reproducibility. Comparing the studies as a meta-analysis meant that deductions could 

be drawn which covered all research in the area of TDM using saliva in infants, so that 

an overall conclusion could be determined before the feasibility study was conducted. 

 

. 
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2.4 A descriptive systematic review of the accuracy, applicability and advantages 

of using saliva in therapeutic drug monitoring in neonates and infants. 

 

Abstract 

 

Introduction 

Saliva, as a matrix, offers many benefits over blood in therapeutic drug monitoring 

(TDM), in particular for infantile TDM. However, the accuracy of salivary TDM in infants 

remains an area of debate. This review explored the accuracy, applicability and 

advantages of using saliva TDM in infants and neonates.  

 

Methods 

Databases were searched up to and including September 2016. Studies were included 

based on PICO as follows: P: Infants and neonates being treated with any medication, 

I: Salivary Therapeutic Drug Monitoring vs C: Traditional methods and O: accuracy, 

advantages/disadvantages and applicability to practice. Compounds were assessed by 

their physicochemical and pharmacokinetic properties, as well as published quantitative 

saliva monitoring data.  

 

Results 

Twenty-four studies and their respective 13 compounds were investigated.    Four neutral 

and two acidic compounds, oxcarbazepine, primidone, fluconazole, busulfan, 

theophylline and phenytoin displayed excellent /very good correlation between blood 

plasma and saliva. Lamotrigine was the only basic compound to show excellent 

correlation with morphine exhibiting no correlation between saliva and blood plasma. 

Furthermore, any compound with a pKa within physiological range (pH 6 – 8) gave a 

more varied response.  

 

Conclusion 

There is significant potential for infantile saliva testing and in particular, for neutral and 

weakly acidic compounds. Of the properties investigated, pKa was the most influential 

with both logP and protein binding having little effect on this correlation. To conclude any 

compound with a pKa within physiological range (pH 6 – 8) should be considered with 

extra care, with the extraction and analysis method examined and optimized on a case-

by-case basis.   
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Introduction 

Therapeutic drug monitoring (TDM) is defined as “measuring serum concentrations of a 

drug in a single or multiple time points in a biological matrix after a dosage” (Dasgupta, 

2008). It is especially useful when the relationship between drug plasma concentration 

and effect is stronger than between drug dosage and effect, and is vital when measuring 

drugs with a narrow therapeutic range (Dasgupta, 2008; Buchanan, 1986) or if 

concentrations resulting from a given dose are unpredictable due to high inter/ intra 

patient variability (Zhao & Jacqz-Aigrain, 2011). Pharmacodynamics and 

pharmacokinetic factors such as absorption, distribution, metabolism and excretion lead 

to individual variability (Buchanan, 1986). This is especially true in young children, who, 

for example, have a higher rate of development of these processes, which is greatest 

from birth-1 month but changes also occur during infancy and again during childhood 

(Kearns, et al., 2003; Routledge, 1994; Buchanan, 1986; Koren & Parker, 1985). They 

tend to have lower protein binding which increases the free fraction of drugs and a less 

mature glomerular filtration rate (GFR) (Koren, 1997) which means drugs may be 

retained for longer in those <6 months old, while glucuronidation may not reach adult 

values until 3-6 months old (Routledge, 1994). It is therefore not surprising that validated 

dosage regimens are limited in this population, with approximately 70% of drugs 

prescribed to children and >93% prescribed to critically ill neonates being done so off 

label (t Jong, et al., 2000; Conroy, et al., 2000) . 

 

The use of serum/plasma in TDM, is well established and the most clinically used method 

(Gross, 1998; Pichini, et al., 1996). Nevertheless, extensive blood sampling in infants is 

not practical, or ethical due to pain, anxiety and risk of infection (Hawcutt, et al., 2010). 

There are a significant number of validated matrices available for TDM in adults, 

(Edelbroek, et al., 2009; Li & Tse, 2010; Pichini, et al., 1996)  however, these are not 

always appropriate for TDM in infants or neonates, for example tears, sweat and hair 

due to lack of availability. Table 2.4.1 reflects the available matrices for TDM in infants 

and outlines the advantages and disadvantages of each.  
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Table 2.4.1 Biological Matrices Used in infants for TDM-Advantages and Disadvantages 

Matrix Advantages Disadvantages References 

Blood 
(Plasma/serum) 

 

 Traditional and well 
recognised method 

 Methods can be 
used to separate the 
‘free’ and ‘bound’ 
drug components 

 Can be collected via 
indwelling catheters 

 Large volumes can 
be obtained 

 High concentration 
of drug in specimen 

 Invasive 

 Painful 

 Risk of infection 

 Poor patient 
compliance 

 Requires expertise 
training  

 Expensive 

 Excessive blood loss 

(Gorodischer & 
Koren, 1992; Ovid 
Technologies, 

2017; Chang, et 
al., 1995) 

 

Blood (Dried Blood 
Spot DBS) 

 Minimal sample 
preparation and 
storage 

 Minimal expense 

 Routine sampling 
done 

 High compliance 

 High accuracy in 
sample collection 

 Thought to be stable 
for most drugs at 
room temperature 

 Less invasive than 
venous puncture 

 Smaller blood 
volume required 

 Home monitoring 
potential 

 

 Invasive 

 Painful 

 Very small blood 
volume obtained 

 Restricting timing if 
kept in line with routine 
sampling 

 Training required 

 lack of standardised 
process 

 Very sensitive 
analytical methods 
needed  

 Highly unstable drugs 
may degrade during 
drying process 

 Hematocrit can affect 
results 

(Li & Tse, 2010; 
Edelbroek, et al., 
2009) 

Saliva  Non invasive 

 Repeat samples 
easy to get 

 Represents the free-
non-protein bound 
drug concentration 
in plasma 

 Inexpensive 

 Home monitoring 
potential 

 Reduced infection 
risk 

 Preferred by 
children and parents 

 Oral fluid assays are 
technically easier 
than plasma due to 
the lower content of 
proteins and lipids 

 Stimulated saliva 
aids collection and 
the pH is then very 
close to that of 
plasma which is 
important when 
ionised drugs are 

 Low sample volume 

 Highly accurate 
analytical methods 
required 

 Interference from oral 
consumption of 
medication 

 Usefulness primarily 
determined by the 
variability of drug 
ionisation over the 
variation in pH. 

 Stimulation with citric 
acid may not be 
suitable in infants and 
care must be taken as 
too much can interfere 
with certain assays. 

 Contraindicated in 
patients with 
inflammatory 
conditions of buccal 
mucosa or salivary 
glands. 

 Does not correlate with 
blood for all drugs. 

(Choo & Huestis, 

2004)  

(Gordi, et al., 
2000) 

(Bailey, et al., 
1997) 

(Bermejo, et al., 

2000) 

 (Cook, et al., 
1975) 

(Gorodischer 
& Koren, 
1992) 
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measured. It also 
leaves samples less 
viscous 

 No universal method 

 Large patient 
intervariability in ratios 

Faeces/meconium 

 

 Relies on excretion 
of drugs into bile 
which then 
accumulates in 
meconium  

 Can detect 
substances which 
have a short half-life 
in blood which can 
prove maternal drug 
use from 16 weeks’ 
gestation. 

 Meconium offers a 
larger window of 
exposure than urine 

 Meconium only 
available during the 
first 2-3 days of life, 
with the first meconium 
being the most 
sensitive 

(Bailey, et al., 

1997) 

 

Urine 

 

 Non invasive 

 May be tested as a 
dried spot 

 Used to detect drugs 
or their metabolites 

 can be used for 
toxicology screening 

 24-hour analysis 
useful for heavy 
metal detection 

 Useful to detect 
renal clearance of 
drugs and drugs in 
combination 

 High concentration 
of drug in specimen 

 Catheters pose 
infection risk 

 Not all drugs can be 
detected 

 Difficult to collect 
timed, quantitative 
samples from infants 

 drugs can only be 
detected for 2-3 days 
after use 

(Dasgupta, 2008; 

Bailey, et al., 
1997) 

 

 

Technological advances in TDM in the past four decades have led to saliva testing 

becoming more popular in the diagnosis of diseases, disease progression and detection 

of drugs (Choo & Huestis, 2004; Patsalos & Berry, 2013).  It has become a valuable 

clinical method due to its non-invasive nature, no need for specialist training or 

equipment, patient preference and the ability to compare easily with plasma 

concentrations (Patsalos & Berry, 2013; Moreland, et al., 1982). This is because most 

compounds found in blood are also present in saliva. In infants this method seems 

optimal to prevent distress and ensure patient safety (Gorodischer, et al., 1994). If there 

is a consistent comparison between saliva and plasma, and if the biological response to 

the drug is proportionate to its plasma concentration, then salivary concentrations may 

provide a valuable measurement of TDM. 
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Several studies have been conducted in adults in regards to saliva TDM, with it being a 

proven accurate method in relation to many drugs including artemisinin (Gordi, et al., 

2000), digoxin (Huffman, 1975), lamotrigine (Tsiropoulos, et al., 2000) and a number of 

other antiepileptic drugs (McAuliffe, et al., 1977).  However, these reference ranges do 

not automatically transfer to infants, and the accuracy of salivary TDM in infants is still 

an area of debate (Khanna, et al., 1980; Berkovitch, et al., 1998) , with confusion between 

collection methods and simulation verses no stimulation. 

 

The number of studies looking at TDM involving infants is low primarily due to poor 

consent rates, limited blood availability, low volume drug concentration assays and a 

lack of expertise in this area (Autmizguine, et al., 2014). Studies in paediatrics are usually 

disease orientated and expensive as drug companies are unable to recover costs in this 

limited population (Bailey, et al., 1997). Consequently, there is a need for novel and 

accurate study designs which reduce these barriers: saliva TDM may meet these 

requirements. 

 

This review aims to explore the accuracy, applicability and advantages of using saliva 

TDM in infants and neonates.  

 

Methods 

The review question was defined using PICO as follows: P: Infants and neonates being 

treated with any medication. An Infant was defined by Medline as a child between 1 and 

23 months of age (Technologies, 2017) and a neonate as an infant during the first 28 

days after birth. For the purpose of this review the term infant has been used to include 

all those <24 months I: Salivary TDM vs C: Traditional methods and O: accuracy, 

advantages/disadvantages and applicability to practice.  

Search methods for identification of studies: A search strategy was defined with the 

help of the subject librarian and was adapted according to each database. Five 

databases: Medline, Embase, CINAHL, PubMed and Scopus were searched, along with 

The Cochrane Library and Google Scholar up to and including September 2016. There 

were 321 potential studies, following removal of duplicates and screening by two 

members of the research team by title and abstract, 24 were eligible for full paper review. 

In all cases the primary sources were used unless no subsequent peer reviewed article 

was published. Review articles of importance were reviewed. The search terms used in 

Medline are detailed in Figure 2.4.1. The search terms used included therapeutic drug 
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monitoring, saliva*, infant and their numerous variations. We also scrutinised reference 

lists for those which met the criteria. Figure 2.4.2 depicts the Prisma four-phase flow 

chart which was used for transparency and to improve the quality of the search strategy. 

 

 

  

Figure 2.4.1 Medline Search Strategy 
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Figure 2.4.2 Prisma Flow Diagram  
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The saliva/plasma concentration ratio (S/P) is a very useful parameter when assessing 

drugs contained within the saliva. This ratio is determined by a number of physiological 

factors which affect the passage of drug from blood to saliva. These include the pH of 

the oral fluid and plasma, the saliva flow rate and the pathophysiology of the oral cavity 

(Knott & Reynolds, 1984). With the exception of salivary pH, most of these remain 

constant. The primary drug properties which also play a key role in the passage of drugs 

into saliva include the pKa of the drug, its molecular weight, spatial configuration and 

lipid solubility of the analyte and degree of protein binding in plasma and saliva (Choo & 

Huestis, 2004). Once identified, compounds were assessed by their physicochemical 

and pharmacokinetic properties, as well as published quantitative saliva monitoring data. 

Results 

Thirteen different compounds were considered suitable for inclusion within this review. 

Of the compounds chosen, they were categorised as being acidic (n=4), basic (n=3) or 

neutral (n=6). In the case of an amphoteric compound, such as morphine, it was included 

within the category to which it has the highest ionisation potential, in this case basic. 

Acidic compounds were deemed to have a pKa less than or equal to 10, and basic 

compounds were considered as having a pKa greater than or equal to 4.0. Any pKa value 

outside of this range (whether acidic or basic) would not be substantially affected by the 

physiological pH range of saliva (≤ 0.1% ionised) and was thereby categorised as 

neutral. Table 2.4.2 displays the compounds assessed within this review and includes 

the chemical structure, indications and both the physicochemical and pharmacokinetic 

parameters.  

 

As the various authors have described the correlation between the experimental blood 

plasma levels of a compound and that of saliva levels in different manners, for the 

purpose of this review, the correlation R value (Figure 2.4.3) has been categorised as 

either excellent, very good, good, fair or poor. Tables 2.4.3-2.4.5 summarise the 

information on each of the thirteen compounds. 
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Table 2.4.2 Compounds for infant and neonate TDM in saliva with chemical and biological data  

Compound Therapeutic 
indicationa 

Structure Physicochemical 
propertiesb 

Pharmacokineti
c propertiesb 

Salt  

Molecu
lar 
Weight 

LogP Pkad Half 
Life 
(hrs) 

% 
Protein 
binding
b  

A
c
id

ic
 

Digoxin 
C41H64O14 
 

arrhythmias 
 
 
Chronic heart 
failure 

 

780.9 2.37 7.15  84 – 
120  

25  

Phenobarbital 
C12H12N2O3 

Antiepileptic 

 

232.2 1.47 7.3  53-118  20-45  

Phenytoin 
C15H12N2O2 

Antiepileptic 

 

252.3 2.1 
 8.3 

 

22  90 √ 

Theophylline 
C7H8N4O2 

Neonatal 
apnoea 
 
Asthma 

 

180.2 -0.77 8.81  8  40  
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B
a
s
ic

 
Gentamicin 
C21H43N5O7 

Bacterial 
infections 

 

477.6 -3.1 10.18 
(base) 
12.55 
(acid) 
 

3-5½   0-30 √ 

Morphine  
C17H19NO3 

Analgesic 

 

285.3 0.89 9.12 
(base) 
10.26 
(acid)  

2-4  30-40 √ 

Lamotrigine 
C9H7Cl2N5 

Antiepileptic 

 

256.1 1.93 5.87  25  55  

n
e
u

tr
a
l 

Busulfan 
C6H14O6S2 

Conditioning 
treatment before 

haematopoietic 
progenitor cell 
transplantation  

246.3 -0.76 N/A 2.6  32   

Caffeine 
C8H10N4O2 

Neonatal 
apnoea 

 

194.2 -0.55 -0.92 
(base) 

65-130 25-36 √ 

Carbamazepin
e 
C15H12N2O 

Antiepileptic 

 

236.3 2.8 
 15.9 

(acid) 

25-65  76  
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Fluconazole 
C13H12F2N6O 

Fungal 
infections 

 

306.3 0.56 12.71 
(acid) 
2.56 
(base) 

30  11-12  

oxcarbazepin
e C15H12N2O2 

Antiepileptic 

 

252.3 1.82 
 
12.92 

(acid) 

 

Active 
metabo
lite 9 
hrs 

40  

Primidone 
C12H14N2O2 

Antiepileptic 

 

218.3 1.12 11.5 
(acid) 

3-23  70  

 
a. British National Formulary for children (online version) 

b. Drug bank  

c. British Pharmacopeia (on-line version) 

d. Nature of dissociation given in parenthesis, with base referring to the pKa of the conjugate acid.  
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Acidic compounds (pKa ≤ 10) 

Four acidic compounds have previously been studied for saliva content in infants (Table 

2.4.2) with the pKa ranging from digoxin (7.15) to theophylline (8.81). The individual 

compounds are discussed below and detailed in Table 3. 

 

Theophylline  

Five studies were included within this review on TDM of theophylline in infants (Toback, 

et al., 1983; Siegel, et al., 1990; Culea, et al., 2001; Chereches-Panta, et al., 2007; 

Khanna, et al., 1980) . Of these studies four were deemed to have excellent correlation 

(Toback, et al., 1983; Siegel, et al., 1990; Culea, et al., 2001; Chereches-Panta, et al., 

2007) (R=0.97 p<0.01). Of these four studies, two used stimulation to enhance saliva 

collection, one did not use stimulation and the other collected both stimulated and 

unstimulated saliva for comparison. There was no difference in correlation in any of these 

studies by the introduction of stimulation to increase saliva production.  

 

The earliest study to be included for the monitoring of theophylline was published in 1980 

by Khanna et al. (Khanna, et al., 1980) assessing 10 premature neonates This was the 

only study to conclude only a fair correlation between the blood and saliva monitoring. In 

contrast to the Toback (Toback, et al., 1983) study just three years later Khanna reports 

a correlation value as low as 0.7 compared to Toback’s 0.98. Both studies were similar 

in their use of HPLC for analysis, no stimulation, a similar time period for sample 

collection following IV administration and assessed a similar amount of premature 

neonates. The only difference appears to be storage method with the Khanna study 

freezing samples until analysis (no further details given) whereas the Toback study either 

stored samples at 4ᴼC for 48 hours or analysed immediately.  

 

The method chosen for analysis (Table 3) also varied between the five studies to include; 

in the most recent study (2007) by Chereches-Panta et al. (Chereches-Panta, et al., 

2007) assessing 13 infants Gas Chromatography Mass Spectroscopy (GC MS) was 

utilised. MS was used in the 2001 study by Culea et al (Culea, et al., 2001) with 13 

neonates whereas Enzyme Multiplied Immunoassay Technique (EMIT) was used in the 

1990 study by Siegel et al. (Siegel, et al., 1990) with 31 children and High Pressure 

Liquid Chromatography (HPLC) by Toback et al (Toback, et al., 1983) in 1983 and 

Khanna in 1980. 

 

One further point of interest when comparing these five studies, is that only four of the 

five describe the S/P ratio, which varies significantly between the studies, ranging from 
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0.69 (Chereches-Panta, et al., 2007) to 1.53 (Culea, et al., 2001). When considering 

theophylline, overall stimulated saliva sampling is thought to be an accurate method of 

TDM while treating levels >8µg/ml with caution (Siegel, et al., 1990) and consideration 

needs to be given to the higher saliva/plasma (S/P) theophylline concentration ratio in 

neonates as compared to children and adults. The S/P ratio of 1.24 in Khanna’s study 

was similar to the observations of others (Aranda, et al., 1976; Hendeles, et al., 

1977),while Toback et al (Toback, et al., 1983) suggest the ratio to be closer to 1. Also, 

that found by Culea (Culea, et al., 2001) is low, although they found the ratio higher in 

the infants than children. The lower correlations with unstimulated saliva which were 

seen by Siegel et al (Siegel, et al., 1990) were thought to be due to greater variability in 

the theophylline saliva concentration due to changes in flow rates and pH. However, it 

has been determined that the secretion of theophylline is not influenced by these factors 

(Chereches-Panta, et al., 2007; Aranda & Turmen, 1979; Aranda, et al., 1976; Levy, et 

al., 1974). The difference seen between the populations could be due to differences in 

protein binding in these groups, but this requires further exploration. It has, however, 

been suggested that neonates have minimal protein binding of theophylline (Koup & 

Hart, 1979) and that proteins in this group generally differ from that found in children and 

adults (Behrmann & Battaglia, 1967; Wallace, 1977). In addition, high plasma 

concentrations of free fatty acids, unconjugated bilirubin and steroids in neonates can 

compete with certain drugs for binding sites. It has also been suggested that pH changes 

in blood as little as 0.2 may affect the protein binding (Morselli & Rovei, 1980). 

 

With the exception of the 1980 study, all other studies were in agreement that 

theophylline shows excellent correlation between blood and saliva, regardless of 

whether stimulation is used and independent on analytical method indicating that saliva 

TDM is useful for this compound. 

 

Phenytoin 

There were four studies published assessing phenytoin in infant and children’s saliva 

which were included within this article. The studies all took place in the last century; 1975 

(Cook, et al., 1975), 1981 (Goldsmith & Ouvrier, 1981; Mucklow, et al., 1981)  and 1990 

(Lifshitz, et al., 1990). The correlation seen between the samples and indeed between 

the different studies was excellent - very good. Similar to the theophylline study a range 

of different analytical methods were employed to quantify the samples. In the 1981 study 

by Goldsmith and Ouvrier (Goldsmith & Ouvrier, 1981) a large study was carried out 
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using two different assay methods, gas liquid chromatography (GLC) and EMIT 

assessing 202 children between the ages of 5 months and 18 years. They report that the 

GLC assay had very good correlation (R=0.94) whereas the EMIT was not as significant 

(R=0.86). They also describe better correlation with fresh samples compared to frozen 

ones.  

 

In the most recent study on phenytoin (1990) by Lifschitz et al. (Lifshitz, et al., 1990) , 16 

children and infants taking oral phenytoin were studied. Stimulated saliva and blood were 

analysed by fluorescence polarisation immunoassay (FPIA) and the correlation between 

blood and saliva described as excellent (0.99). When comparing the S/P ratio for all four 

studies, they are in close agreement to one another, with an average value of 0.11 ± 

0.013.  

 

Phenytoin in adults and older children has shown wide individual and marked interpatient 

variability, including age-dependent metabolism (Zysset, et al., 1981), although it has a 

well-documented S/P ratio between 0.10-0.12 (McAuliffe, et al., 1977; Cook, et al., 1975; 

Troupin & Friel, 1975; Horning, et al., 1977; Schmidt & Kupferberg, 1975; Blom & Guelen, 

1977), which is in agreement with all of these studies (Cook, et al., 1975; Goldsmith & 

Ouvrier, 1981) . All studies showed high correlations meaning TDM using saliva is an 

accurate method for phenytoin, however, as there is a wide interpatient metabolism 

associated with it, lack of correlation between drug dose and concentration needs taken 

into account. The use of stimulated/unstimulated saliva seems to have little effect on 

correlation and researchers should use EMIT with caution. 

 

Phenobarbital 

Four published studies were included within this review (Cook, et al., 1975; Goldsmith & 

Ouvrier, 1981; Mucklow, et al., 1981; Gorodischer, et al., 1997). Each of these studies 

had assessed phenobarbital in saliva in infants combined with that of other 

anticonvulsants such as phenytoin, described above.  The correlation of saliva to blood 

varied significantly between studies, ranging from excellent as described by Cook et al. 

(Cook, et al., 1975) where unstimulated saliva and plasma were analysed by 

radioimmunoassay (R=0.98 p<0.001) in a study assessing 38 patients between 8 months 

and 62yrs old. In stark contrast to this, the 1981 study described by Mucklow et al. 

(Mucklow, et al., 1981) assessing 19 infants, was unable to identify a linear relationship 

between dosage and saliva concentration for phenobarbital at all. Goldsmith and Ouvrier 
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(Goldsmith & Ouvrier, 1981)  found a very good correlation in 15 infants with a S/P 

ratio=0.32 +/- 0.06 and no significant difference was seen between the different age 

groups that were studied. For the GLC assay the correlation was very good (R=0.94) 

and the EMIT was similar (R=0.92). A later study by Gorodischer et al. in 1997 

(Gorodischer, et al., 1997) studied stimulated saliva and plasma which was analysed by 

HPLC found the correlation coefficient to be poor (R=0.65). However, those >8 years 

had the highest correlation (R=0.93).  

 

The S/P ratio was given in three of the four studies, and found to be in good agreement 

with one another, with an average ratio of 0.28 ± 0.06. The S/P ratio described by Cook 

et al (Cook, et al., 1975) and Goldsmith et al (Goldsmith & Ouvrier, 1981)  is similar to 

that found in adults which varied between 0.30-0.37 (Cook, et al., 1975; Troupin & Friel, 

1975; Horning, et al., 1977; Schmidt & Kupferberg, 1975; Blom & Guelen, 1977) [54, 55]. 

.  

Therefore, salivary TDM of phenobarbital has the potential to be an accurate method in 

infants. However, the age of the patient must be considered, as too should stimulation 

as the two studies, which displayed excellent /very good correlation, neither of which 

used stimulation. However, a study by Knotts which included stimulation in adults and 

older children reported excellent correlation (R=0.95) (Knott & Reynolds, 1984). The 

patients in this study were older and this was the only major methodological difference, 

meaning that salivary excretion of phenobarbital may be regulated differently in older 

and younger children which is in line with this study when they looked at ages of the 

patients. Those >8 years had the best correlation (R=0.93 plasma total and 0.93 Plasma 

free).  

 

Digoxin  

In the three studies included within this article, the correlation varies from good 

(Berkovitch, et al., 1998; Zalzstein, et al., 2003) to fair (Krivoy, et al., 1981) . As seen in 

the 1998 study by Berkovitch et al. (Berkovitch, et al., 1998) good correlation (R=0.87) 

in 11 children (9 of which were infants) receiving oral digoxin was presented. Plasma 

and saliva was analysed using FPIA. A further study in 2003 by Zalzstein et al. (Zalzstein, 

et al., 2003) also showed a good correlation (R=0.83 p<0.01) between stimulated saliva 

and serum in 18 children (again 9 of which were infants) receiving oral digoxin. The 

samples were also analysed using FPIA, however variability existed in individual S/P 

concentration ratios. Low plasma concentrations correlated with negligible or 
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undetectable saliva concentrations. No plasma levels were above the agreed toxic range 

of 2ng/ml, however, one saliva was deemed toxic, without the plasma following suit. In 

three saliva samples the digoxin concentration was not detectable even though the 

plasma levels were within therapeutic range. An earlier study by Krivoy et al. conducted 

in 1981 (Krivoy, et al., 1981) compared plasma with unstimulated saliva using the RIA 

digoxin kit. A S/P ratio of 0.66 +/- 0.20 and a fair correlation co-efficient (R=0.71 p<0.001) 

was noted, however, it showed a wide range in the ratios. On comparison between the 

S/P ratios quoted they are vastly different in the two studies that present them. 

 

Digoxin is an acidic drug with a pKa of 7.15, meaning that % ionisation will vary 

significantly with small changes in physiological pH. An increase in pH from 6 to 7 will 

see the % of digoxin ionised increase from 6.6 to 41.45%.  Krivoy et al (Krivoy, et al., 

1981) stated that saliva was an accurate method of TDM, however, the poor correlation 

coefficient does not reflect this. In contrast, Berkovitch reported a much higher correlation 

and stated it was not a reliable method. They thought it was possible that digoxin did not 

enter saliva by diffusion alone, but also by active secretion and that there was a 

possibility of endogenous digoxin-like substances present in the saliva (Koren & Parker, 

1985). Krivoy et al (Krivoy, et al., 1981) found similar correlations to Berkovitch, showing 

the stimulation of saliva yields better correlation, yet further studies will need conducted 

to determine if, like in adults, TDM using saliva is an accurate method in infants when no 

stimulation is used. There is also a need for a standardised method of sample collection, 

storage and analysis before a ratio can be accurately determined as high variability is 

demonstrated in these studies.
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Table 2.4.3 Acidic Drugs Assessed for salivary TDM in infants and neonates 
 

compound Correlationa Patients Storage 
Conditions 

Collection details Analysis 
method 

S
tim

u
la

te
d

 

R Saliva/Plasma 
correlation 

ratio 

R
e
fe

re
n

c
e

 

Theophylline  
IV or oral 

 

Excellent 31 children 2-17.5 
years  

Samples 
stored at 4oC 
until analysis 

Samples collected 7 hours after 
dose 
Saliva-spitting into container 

Blood-venous 

EMIT Y 1. 
N 2. 

P<0.001 
1-0.98 
2.0.97 

N/A (Siegel, et 
al., 1990) 

Excellent 8 premature 

neonates 

Stored at 4oC 

for up to 48 
hours before 

analysis 

Saliva-suctioning with syringe  

Blood-heel prick  

HPLC N 0.98 

p<0.01 

1.02 +/-0.09 (Toback, et 

al., 1983) 

Excellent 13 neonates <38 
weeks 

Frozen at -
20oC for 48-

72 hours 
before 

analysis 

Samples collected 2-4 hours after 
dose  

Saliva-aspiration  
Blood-venous  

MS Y 0.973 
p<0.01 

1.53 +/-0.27 (Chereches-
Panta, et al., 

2007) 

Excellent 13 infants <24 
months 

N/A Samples collected 2 and 8 hours 
after dosing. 
Saliva-aspiration 

Blood-venous 

GC-MS Y 0.97 0.69 +/- 0.13. (Culea, et al., 
2001) 

Fair 10 premature 

neonates 

Frozen until 

analysis 

Samples collected 2-3 times 4-6 

hours after dosing  
Saliva-suctioning with a rubber ear 
syringe.  

Blood-venous 

HPLC N 0.70 +/-2.8 1.24 (Khanna, et 

al., 1980) 

Phenytoin 

oral 
 

Excellent 38 patients (8 

months-62 years). 
Number of infants 

not defined 

N/A Saliva-spiting/capillary-pipette-

dilution system.  
Blood-venous 

Radio 

immunoassay 

N 0.98 

p<0.001 

0.101 +/-0.003 (Cook, et al., 

1975) 

Excellent/ 
Good 

202 children (5 
months-18 years). 

Frozen until 
analysis 

Saliva- mucous trap suction device 
Blood-venous 

1.GLC 
2.EMIT 

N 1.0.94 
2.0.86 

0.11 +/-0.03 (Goldsmith & 
Ouvrier, 

1981) 

Excellent 16 children (1.5-15 
years) 

Fridge for up 
to 24 hours 

before 
analysis 

Water rinsed around mouth before 
samples taken 

 Samples taken 1-24 hours after 
dosing 
Saliva-syringe 

FPIA Y 0.99 
p<0.01 

P/S ratio 9.54 
+/- 1.05 

(Lifshitz, et 
al., 1990) 
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Blood-venous 

Excellent 17 infants (<24 
months) 

N/A Samples taken at 3 weeks, 6 
weeks and 3 month intervals for 1 

year. 30min-9hr after dosing 
Saliva-aspiration with mucous 
extractor. 

Blood-N/A 

GC Y 0.98 0.13+/-0.01 (Mucklow, et 
al., 1981) 

Phenobarbital 

oral 
 

Excellent 38 patients 

(8months-62 
years) 

N/A Saliva-spitting/capillary-pipette-

dilution system 
Blood-N/A 

RIA N 0.98 

p<0.001 

0.3 (Cook, et al., 

1975) 

Very Good 15 infants <24 

months 
(age groups- 5 

months-2 yrs, 2-

6yrs, 6-12 yrs and 
12-18 yrs) 

frozen Saliva-mucous trap suction device 

Blood-venous 

GLC/EMIT N GLC-0.94 

EMIT-0.92 

0.32 +/- 0.06 (Goldsmith & 

Ouvrier, 
1981) 

N/A 19 infants <24 
months 

N/A Samples collected 30 min-9 hours 
after dosing 
Saliva-N/A 

Blood-N/A 

GC Y N/A 0.22 (Mucklow, et 
al., 1981) 

Poor 32 patients (0.3-
17yrs) 

Frozen until 
analysis 

Mouths rinsed before sampling 
Saliva-aspiration with a syringe 
Blood-venous 

HPLC Y 0.65 
p<0.001 

N/A (Gorodischer, 
et al., 1997) 

Digoxin 

Orally 

Good 11 children (9 <24 

months) 

N/A Samples collected at trough 

Saliva-syringe- mouths rinsed 
Blood-N/A 

FPIA Y 0.87 N/A (Berkovitch, 

et al., 1998) 

Good 18 children (9<24 

months) 

refrigerated at 

4oC for up to 
24 hours 

Samples collected 10-12 hours 

after dosing, mouths rinsed 
Saliva-mucous extractor 
Blood-venous 

FPIA Y 0.83 

p<0.05 

2.8 (Zalzstein, et 

al., 2003) 

Fair 12 infants (1-12 
months) 

Plasma 
stored at -

18oC, saliva 
stored at 4oC 

Samples collected 6 hours after 
previous dose 

Saliva-syringe 
Blood-N/A 

RIA  
digoxin Kit 

N 0.71 
(p<0.001) 

0.66 +/- 0.20 (Krivoy, et 
al., 1981) 

a = Correlation R value: Excellent >0.95; Very Good >0.90; Good >0.80; Fair >0.70; Poor <0.70 
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Basic compounds (pKa ≥ 4) 

Three basic compounds have previously been studied for saliva content in infants (Table 

2.4.2) with the pKa ranging from gentamicin (10.18) to lamotrigine (5.87). The individual 

compounds are discussed below. Unlike with the acidic compounds where each 

compound had more than two studies to allow comparison, the number of infant studies 

for TDM in basic drugs is much more limited with only four studies in total for the three 

compounds (Table 2.4.4).  

 

Gentamycin 

Only one study satisfied conditions for inclusion within this review. In the 2000 study by 

Berkovitch et al. (Berkovitch, et al., 2000), serum and stimulated saliva in 10 infants were 

analysed using FPIA. A good correlation was noticed in once daily dosing patients 

(R=0.89 p<0.0001) but no S/P ratio was determined. Gentamicin is a hydrophilic drug 

and with a pKa of 10.18 and will therefore be positively charged at physiological pH 

(Berkovitch, et al., 2000), hence, although it is only weakly protein bound, it would be 

expected that it does not appear in saliva as Mahmod et al. (Mahmod, et al., 1983) states. 

Berkovitch did find levels in saliva, however, (Berkovitch, et al., 1998) they found no 

correlation when the dose was three times a day, it was thought that it must take longer 

for the ionised molecules to enter and equilibrate with saliva and hence once daily dosing 

allows such a time lag as the measurements are taken 24 hours after dosing. This study 

suggests it is a reliable and accurate method to monitor trough levels in infants on a once 

daily dosing regimen, however, the lack of studies on this drug leave the results 

unreliable and more studies need conducted before an accurate representation of the 

S/P ratio can be determined   

 

Morphine 

In one 1997 study by Kopecky et al.  (Kopecky, et al., 1997) 15 children receiving IV 

infusions of morphine were analysed using a solid phase serum morphine 

radioimmunoassay. The S/P ratio was 2.28 +/- 2.84. There was no correlation between 

saliva and plasma (R=0.04 p=0.89). Because citric acid decreased the salivary pH the 

authors examined the analytical effect of different pH values on the morphine 

concentrations in saliva across a pH range of 3.96-8.06 and there was no difference in 

assay performance. This study would suggest that determination of morphine levels from 

saliva cannot be used as a quantitative tool to predict serum concentrations, although 

further studies are required to confirm these findings. 
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Lamotrigine  

Two studies for lamotrigine where found to include within this review. A study by Ryan 

et al. in 2003 (Ryan, et al., 2003) studied unstimulated saliva and serum using HPLC-

UV analysis. The correlations were tested over two laboratories (R=0.81 and R=0.86). 

The S/P ratio was 0.62 +/- 0.19. They found the correlation to be excellent in children 

(R=0.94) and that the S/P ratio was less (0.56) than in adults however, these values was 

based on only one infant.  

 

In a later study (2005) conducted by Malone et al, (Malone, et al., 2006) stimulated and 

unstimulated saliva along with serum were studied in an adult group and in 20 children 

(1 – 16 years) using HPLC analysis. The data in adults showed that within the first two 

hours following oral administration, the results had a wide scatter, after exclusion of these 

the results they showed an excellent correlation (R=0.9841 p<0.0001) (n=98). The S/P 

ratio was lower in the adults than children (41.7 +/- 7.07% for unstimulated saliva vs 42.1 

+/- 6.52% for stimulated). In children the ratio was 47.6 +/-7.2% and 46.7 +/-6.2%. There 

was a close correlation between the concentrations of lamotrigine in stimulated and 

unstimulated saliva, with the mean S/P ratio=0.49. As plasma lamotrigine concentrations 

increased from 1mg/L to 10mg/L, the mean saliva to plasma ratio changed from 41.8% 

to 48.8%. Saliva TDM of lamotrigine can be an accurate and reliable method, although 

it must be ensured that no oral contamination occurs (Ryan, et al., 2003), It should be 

noted that Malone et al (Malone, et al., 2006) found that as plasma lamotrigine 

concentrations increased from 1mg/L to 10mg/L, the mean saliva to plasma ratio 

changed from 41.8% to 48.8%, which was statistically significant indicating that saliva to 

plasma lamotrigine ratios are concentration-dependent. They believe this may be due to 

plasma protein binding saturation as the drug’s plasma concentration rises. 
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Table 2.4.4 Basic Drugs Assessed for salivary TDM in infants 

 
compound Correlationa Patients Storage 

Conditions 

Collection details Analysis 

method 

S
tim

u
la

te
d

 

R Saliva/Plasma 

correlation 
ratio 

R
e
fe

re
n

c
e

 

Lamotrigine 
oral 

 

Excellent 20 children (1-
16 years) 

N/A Saliva-N/A 
Blood-venous 

HPLC Y/N- 
stimulation 

by piece of 
polymer 
not 

possible in 
infant 

r=0.9841 
p<0.0001 

The mean S/P 
ratio=0.49. 

(Malone, et 
al., 2006) 

 

Good 1 patient <24 

months 

frozen at -

20oC 

Samples taken 3 hours after 

dosing 
Saliva-suction with a pipette 
Blood-venous 

HPLC/HPLC-

UV 

N Two 

separate 
laboratories 
they had 

0.81/0.86 
p<0.05 

0.62 (Ryan, et 

al., 2003) 

Gentamycin 
IV 
 

Good 10 children (5 
<24 months) 

N/A Samples taken before next dose 
Saliva-syringe 
Blood-N/A 

FPIA Y 0.89 
p<0.0001 

N/A (Berkovitch, 
et al., 1998) 

Morphine 
IV 

 

Poor 15 children 
(some <24 

months) 

Frozen at -
20oC until 

analysis 

Mouths rinsed if taking any oral 
medication 

Saliva-mucous extractor 
Blood-venous  

solid phase 
serum 

morphine 
RIA 

Y 0.04 p=0.89 2.28 +/- 2.84. (Kopecky, 
et al., 1997) 

 
a = Correlation R value: Excellent >0.95; Very Good >0.90; Good >0.80; Fair >0.70; Poor <0.70 
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Neutral compounds  

Six neutral compounds have been included within this review. They have been classified 

as neutral if they have no ionisable functionality or if their pKa value is such that a unit 

change in physiological pH would have less than a 0.1 variation in % ionisation, Table 

2.4.2. This is further classified as a basic pKa less than 4 and an acidic pKa greater than 

10. The individual compounds are discussed below with detailed criteria presented in 

Table 2.4.5. 

 

Busulfan 

The one study included within this article suggests that TDM of busulfan in unstimulated 

saliva is a valid alternative to plasma sampling in infants with excellent correlation 

(R=0.958) (Rauh, et al., 2006). Rauh et al (Rauh, et al., 2006) demonstrated that 

busulfan in saliva was stable for up to 48 hours at 4oC (concentration decrease <5%). 

Analysis was conducted using LC-MS/MS also allowing for high output sample analysis. 

The S/P ratio was 1.09. Their saliva collection method, however, would not be suitable 

for all infants as some do not actually take a pacifier. The excellent linear regression 

makes this drug look ideal for TDM using salivary samples in this population, however 

only one infant was involved in the study conducted with 10 children and therefore further 

work is required to support the findings. 

 

Fluconazole 

One study has been conducted on fluconazole TDM using unstimulated saliva compared 

with serum in paediatric patients (Van Der Elst, et al., 2014). The study involved 19 

children, 10 of which were infants, and analysis was again by LC-MS-MS. The correlation 

was excellent (R=0.96 p<0.1) and the S/P ratio was 1.0. Van der Elst et al (Van Der Elst, 

et al., 2014) describes how at high concentrations of fluconazole, the amount in saliva 

was less than in serum, suggesting saturation in oral fluid. The S/P drug concentration 

ratio did not significantly differ in patients receiving oral treatment versus IV (P = 0.791). 

Salivary fluconazole was shown to be stable for 17 days at room temperature giving 

more evidence to the potential for home monitoring (Van Der Elst, et al., 2014).  

 

Caffeine  

Together with theophylline, caffeine had the highest amount of studies included within 

this systematic review, with each compound having five studies on TDM using saliva in 

infants. The largest of these studies was carried out in 2001 by De Wildt et al. (De Wilt, 

et al., 2001), whereby 140 premature neonates were given IV caffeine. Their saliva was 

stimulated immediately before collection, 5-10 minutes before collection and 
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unstimulated saliva was also collected. Plasma and saliva were analysed using HPLC 

with UV detection. The unstimulated and stimulated immediately before the collection 

groups were not well correlated. The citric acid stimulated 5-10 minutes before collection 

had the strongest correlation (R=0.89) with little variability. In conclusion, they 

determined that the S/P ratio was 0.7and that this method was reproducible and feasible 

when saliva was stimulated 5-10 minutes before collection. An earlier study was 

conducted by Khanna et al. (Khanna, et al., 1980) on 7 premature infants who received 

caffeine via an orogastric tube. Serum and unstimulated saliva was analysed using 

straight phase HPLC. A good correlation (R=0.84 +/-2.8 µg/ml) was seen. The P/S ratio 

was determined at 1.40, however if we consider the S/P ratio, which has been quoted in 

the majority of other articles, then it is identical to that given by De Wildt at 0.7. In this 

study, total methylxantine concentration was also measured as caffeine can convert to 

theophylline and vice versa (Bada, et al., 1979). In this case R=0.81 +/-3.3 µg/ml. With 

the exception of one patient, when the total concentration in saliva was less than 8 µg/ml, 

the total in serum did not exceed 15 µg/ml.  

 

In contrast to this and in a much later study, Lee et al. (Lee, et al., 1996) administered IV 

caffeine over 7 days to 59 premature neonates. Unstimulated saliva was compared with 

serum using HPLC analysis. They used the assessment of precision and bias between 

two methods and determined that there was no significant difference in precision 

between the serum and salivary data. They concluded that saliva can be used instead 

of serum to monitor caffeine at practically any concentration of caffeine even in high 

maintenance doses of 30mg/kg/day.  A study by Chioukh et al. (Chioukh, et al., 2014), 

demonstrated that saliva caffeine levels were comparable to plasma in 13 infants 

receiving IV caffeine. The trough caffeine levels were determined from saliva and serum 

and analysed by EMIT with a fair correlation (R=0.76). The most recent study for TDM 

of caffeine in infants was published in 2016 by Dobson et al. (Dobson, et al., 2016). This 

study included 29 premature neonates. Plasma and unstimulated saliva were analysed 

by HPLC. They showed good correlation between the salivary and plasma caffeine 

concentrations over different doses (R=0.87, p<0.001).  

 

When considering caffeine, the use of saliva for TDM has been shown to have conflicting 

results and with major differences in collection methods, use of stimulation and different 

statistical analysis, it is difficult to determine the usefulness of saliva as a method of TDM 

for caffeine. In theory this should be an accurate method and if a more robust collection 
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and analysis method is determined, could prove to be a very useful in this patient group. 

Lee et al (Lee, et al., 1996) suggests that the transport of caffeine from blood to saliva is 

independent of concentration, meaning it is likely that free caffeine enters salivary ducts 

by passive diffusion and not via capacity-limited active transport processes that other 

drugs may use. De Wilt (De Wilt, et al., 2001) found the unstimulated and stimulated 

immediately before the collection groups were not well correlated, and it was noted that 

in more than half of the samples less than 50µl of saliva was collected which may have 

been a contributing factor to the weak correlation and wide variability.  Also, applying the 

citric acid 5 minutes before collection prevented dilution of the sample by citric acid. 

 

Carbamazepine 

Three studies on carbamazepine were included within this review. The earliest of which 

was published in 1981 by Goldsmith et al. (Goldsmith & Ouvrier, 1981). They collected 

unstimulated saliva and plasma from 202 children (15 of which were infants) and 

analysed it using GLC and EMIT. They found that there was better correlation with fresh 

samples compared to frozen ones. A good correlation was found in the 15 infants with 

an S/P ratio of 0.26 and no significant difference was seen between the age groups. For 

the GLC assay the correlation was excellent (R=0.91) and the EMIT was not as 

significant (R=0.83).  

 

In a later study by Gorodischer et al (1997) (Gorodischer, et al., 1997) 85 children were 

studied. They collected stimulated saliva and plasma and analysed them by HPLC. Good 

correlation was seen (R=0.84 p<0.001) which was similar to that seen in the EMIT assay 

by Goldsmith. 

 

Chee et al. published a study in 1993 (Chee, et al., 1993) where they compared 

carbamazepine and its active metabolite carbamazepine-10,11-epoxide levels in plasma 

and unstimulated saliva samples in 39 children. Analysis was conducted using HPLC. 

Both CBZ and CBZ-E concentrations had excellent correlation (R=0.99 and 0.98 

respectively) and storage in a domestic freezer for 1 month had no significant effect on 

correlation. They believed no oral contamination occurred despite not rinsing the 

participants’ mouths with water. The S/P ratio is only provided by Goldsmith et al. 

(Goldsmith & Ouvrier, 1981) as 0.26, it has not been quoted in the other studies.  
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Salivary concentrations of carbamazepine have been shown to correlate significantly 

with plasma total and unbound concentrations in children (McAuliffe, et al., 1977) 52, 53, 

72] and also in adults [56][57, 73, 74], however ratios have been seen to vary widely 

0.24-0.37 (McAuliffe, et al., 1977; Troupin & Friel, 1975; Blom & Guelen, 1977; 

Westenberg, et al., 1978; Chambers, et al., 1977). The ratio from Goldsmith et al 

(Goldsmith & Ouvrier, 1981) agrees well with three of these studies, two of which 

(Bartels, et al., 1979; Rylance, et al., 1979) were conducted in children. Rylance et al 

(1979) (Rylance, et al., 1979) found that even though a patient is in so called steady 

state, carbamazepine levels in saliva may change by 100% during the course of the day, 

probably due to its short half-life in children, which also helps explain the wide variety of 

ratios seen in studies. Furthermore, EMIT analysis may have a cross reaction with 

carbamazepine-10,11 epoxide as mentioned by Bartels et al (Bartels, et al., 1979), which 

may explain the lower correlation seen in Goldsmith’s study (Goldsmith & Ouvrier, 1981). 

Overall, unstimulated saliva in infants was shown to yield better correlations and a 

standardisation of techniques and assay methods is needed to confirm these findings. 

 

Oxcarbazepine 

In a recent study (2016) conducted by Rui-Rui Li et al. (Rui-Rui, et al., 2016) the 

unstimulated saliva and plasma 10,11-dihydro-10-hydroxy-carbazepine (MDH) 

concentrations in 47 children (7 of which were infants) were compared using HPLC 

analysis. There was a very good correlation between saliva and plasma concentrations 

(R=0.908) with the S/P ratio being 0.71. There was no significant correlation with patient 

age or gender and there was no significant difference with age, OXC daily dose, plasma 

and saliva MHD concentrations and S/P ratio when OXC was given in conjunction with 

other AEDs. No other studies on oxcarbazepine were included in this review. 

 

Primidone 

In a 1981 study by Goldsmith et al. (Goldsmith & Ouvrier, 1981) unstimulated saliva and 

plasma were collected from 202 children and analysed using GLC and EMIT. The S/P 

ratio was 1.04 for GC and 0.95 for EMIT. No significant difference was seen between the 

age groups studied. For the GLC assay the correlation was very good (R=0.94) and the 

EMIT was excellent (R=0.98), this same study analysed the concentrations of 

carbamazepine, and found the opposite trend with analysis methods, in that the GLC 

was considered to be the better method for carbamazepine. This corresponds well to 

adult studies describing the S/P ratios between 0.75-1.08 (Knott & Reynolds, 1984; 
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Horning, et al., 1977; Troupin & Friel, 1975; Gallagher & Baumel, 1972). The authors felt 

the very short half-life of primidone may have contributed to the greater variation in S/P 

ratio. However, this single study is too limited to give an accurate representation of the 

accuracy of saliva TDM for primidone in infants, further studies looking into the use of 

stimulation and collection methods are required.
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Table 2.4.5 Neutral Drugs assessed for salivary TDM in infants and neonates 

compound Correlationa Patients Storage 
Conditions 

Collection details Analysis 
method 

S
tim

u
la

te
d

 

R Saliva/Plasma 
correlation 

ratio 

R
e
fe

re
n

c
e

 

Busulfan 
oral 

Excellent 10 children (1 
<24 months) 

Frozen 
immediately -
25oC 

Samples collected 0-360 min after dose 
administration 
Saliva-modified medical pacifier 

Blood-venous 

LC-MS/MS N 0.958 1.09 (Rauh, et al., 
2006) 

Fluconazole 
oral or IV 

Excellent 19 children 
(10 <24 

months) 

Frozen 
-20oC 

Samples collected at trough levels 
Saliva-suction device 

Blood-N/A 

LC-MS-MS N 0.96 p<0.1 1.0 (Van Der 
Elst, et al., 

2014) 

Primidone 

oral 
 

Excellent/Good 202 children 

(5 months-18 
years) 

Frozen Saliva-mucous trap suction device 

Blood-venous 

1.GLC 

2.EMIT 

N 1.0.94 

2.0.98 

1.1.04 

2.0.95 

(Goldsmith & 

Ouvrier, 
1981) 

Carbamazepine 

oral 
 

Excellent 39 children (2-

15 years) 

Up to 1 month 

in a domestic 
freezer. 

Samples collected 3 hours after dosing 

Saliva-gauze wrapped in cotton wool 
Blood-venous 

HPLC N 0.99 N/A (Chee, et al., 

1993) 

Very 
good/good 

202 children 
(5 months-
18years) 

frozen Saliva-mucous trap suction device 
Blood-venous 

GLC/EMIT N GLC=0.91, 
EMIT=0.83 

0.26 (Goldsmith & 
Ouvrier, 
1981) 

Good 85 children (1-
16 years) 

frozen Mouths rinsed 
Saliva-aspiration/spitting into a container 

Blood-venous 

HPLC Y 0.84 p<0.001 N/A (Gorodischer, 
et al., 1997) 

oxcarbazepine 

oral 
 

Very Good 

 

47 children

 (7 
<24 months) 

Frozen -20oC 

until analysis 

Samples collected in morning before dosing 

Saliva-plastic pipette 
Blood-venous 

HPLC N 0.908 0.71 (Rui-Rui, et 

al., 2016) 

Caffeine  

Oral or IV 
 

Good 140 

premature 
neonates 
(<34 weeks) 

Refrigerated 

for max 24 
hours 

Samples collected at least 6 hours after dosing 

Saliva-gauze attached to a cotton swab 
Blood-heel prick/arterial lines 

HPLC-UV Y.  

Y  
N 
 

2. 0.89 0.70 (De Wilt, et 

al., 2001) 

Good 29 premature 

neonates 

Frozen at -

20Oc until 
analysis 

Samples collected at trough 

saliva-salimetrics collection device 
Blood-N/A 

HPLC N 0.87 P<0.001 N/A (Dobson, et 

al., 2016) 

Good 7 premature 
neonates 

Both frozen 
until analysis 

Samples collected 4-6 hours after dosing 
Saliva-rubber ear syringe 
Blood-heel prick 

straight phase 
HPLC 

N 0.84+/-
2.8µg/ml 

1.40 (Khanna, et 
al., 1980) 

Fair 13 neonates 
(<32 weeks) 

N/A Samples collected at trough 
Saliva-N/A 

Blood-N/A 

EMIT N/A 0.76 N/A (Chioukh, et 
al., 2014) 
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N/A 59 premature 
neonates(<32 

weeks) 

Both stored 
at-75oC until 

analysis 

Samples collected before dosing 
Saliva-vacuum aspiration 

Blood-heel prick 

HPLC N N/A N/A (Lee, et al., 
1996) 

Correlation R value: Excellent >0.95; Very Good >0.90; Good >0.80; Fair >0.70; Poor <0.70
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Discussion 

 

 

There is a significant amount of evidence available to suggest that saliva is indeed a 

useful matrix for TDM in infants (Tables 2.4.4-6). Figure 2.4.3 displays the average R 

value achieved from each of the thirteen compounds analysed. Morphine was the only 

compound to show negligible correlation between blood and saliva samples, with all 

twelve remaining compounds displaying at least good correlation between saliva and 

plasma (R>0.8).  In general, the neutral compounds displayed the best correlation 

between saliva and plasma concentrations with three neutral compounds (busulfan, 

fluconazole and primidone) displaying an R value of greater than 0.95. Acidic drugs also 

displayed very good correlation, in particular weakly acidic drugs with a pKa > 8.3. It is 

perhaps not surprising that the neutral and very weakly acidic compounds perform better 

for saliva TDM as derivations in saliva pH would have no effect on the % ionization of 

the compounds. There is less evidence available regarding basic compounds for this 

method of analysis. However, of the three compounds included within this review, they 

display a lower correlation value when compared to either the acidic or neutral 

compounds. Of those compounds studied, only one basic compound, lamotrigine, had a 

pKa less affected by physiological pH (pKa 5.87) which would be predominately 

unionised at physiological pH. Lamotrigine gave excellent potential for saliva TDM, 

Figure 2. From analysis of the physicochemical parameters for the compounds it would 

suggest that both protein binding and logP had little effect on the correlation.  Some 

highly protein bound compounds such as phenytoin (90 % protein bound) displayed a 

Acidic
25%

Basic
12%

Neutral
63%

Excellent/very good correlation

Figure 2.4.3 Comparison of mean R values for the 13 compounds assessed and breakdown of compounds 

with excellent correlation 
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reduced S/P ratio (0.1) and displayed excellent correlation, likewise primidone which is 

70% protein bound did not have a reduced S/P ratio (1.1) and still recorded excellent 

correlation. Additionally, fluconazole with a relatively low protein binding (30%) has an 

S/P ratio of 1. Compounds with a pKa within physiological range, i.e. acidic drugs with a 

pKa < 7.2 or basic drugs with a pKa > 6 had less correlation, most likely due to variation 

in % ionization with variation in saliva pH.  The most variation in correlation between 

different studies of the same compound was seen from those compounds with a pKa 

close to 7 (digoxin pKa 7.15 and phenobarbital pKa 7.3) where correlation ranged from 

excellent to poor (Tables 2.4.3-2.4.5), thus suggesting that the pH of saliva is significantly 

affecting the reliability of these compounds for analysis via this method. When 

considering a compound for this type of TDM, the physicochemical properties of the drug 

must be taken into consideration and where possible any compound with a pKa within 

physiological range should be considered with extra care.  

 

When considering the method for analysis, a wide range of techniques are available. 

Some of the assay methods have been validated, but many are outdated and more 

accurate options now available. Methods of analysis significantly affects the correlation 

and in particular, compounds with limited absorbance extinction coefficients. In particular 

LC-MS/MS displayed excellent correlation on a wide range of compounds with 

impressive limits of detection.  

 

With regards to the method used for the extraction of saliva there have been many 

collection methods tried, and although spitting into a container seems to be the easiest 

method in adults and children, this is not practical for infants. When considering infants, 

it is thought that wiping the mouth with sterile gauze and rinsing with 5ml of sterile water 

and waiting for 5 minutes helps to reduce the risk of contamination (Quattrocchi, et al., 

1983) from either oral medication or mother’s milk. Some research has shown that 

turning the infant onto their side to let the saliva pool in the cheek was the easiest method 

of collection (Quattrocchi, et al., 1983). Other authors have extracted the saliva from 

under the tongue and have collected it using various devices such as pipettes (Rui-Rui, 

et al., 2016), mucous extractors (Gorodischer & Koren, 1992), adapted pacifiers (Bada, 

et al., 1979), suction devices (Berkovitch, et al., 1998; Lee, et al., 1996) and more 

recently salivettes/salimetrics collection devices (Dobson, et al., 2016). 
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There are advantages and disadvantages associated with all of these collection devices; 

Pipettes have limitations due to saliva viscosity; the adapted pacifier is not applicable to 

all infants and suction devices are more troublesome than the other methods.  The 

Salivette® collection device has been specifically designed for the purpose and consists 

of a cotton swab which is placed in the mouth until saturated and is then placed into its 

container where the fluid can be collected. The only disadvantage recorded for this 

collection method is that some drugs may absorb onto the cotton swab (Dasgupta, et al., 

1994). Despite this, it remains suitable for most drugs. 

 

The type of collecting tube also needs to be taken into account when beginning a saliva 

collection. Studies have shown that tubes containing serum separator gels can 

significantly affect the determination of some drugs such as phenytoin (Marquet, et al., 

2010; Tennison, et al., 2004) or ribavirin (Tal, et al., 1990). Therefore, it is strongly 

recommended to evaluate the matrix effect of collecting tubes (Zhao & Jacqz-Aigrain, 

2011). Once collected, the majority of the samples that we considered were frozen at -

20°C before analysis with no detrimental effect. One study (Goldsmith & Ouvrier, 1981) 

reported better correlation with fresh samples compared with frozen, however there was 

insufficient evidence to conclude that this is the case for the majority of compounds. 

Finally, the question of whether to stimulate saliva production when collecting the 

samples also needs addressed prior to creating a reliable reproducible method. From 

the compounds studied, stimulation had limited effect on those drugs with excellent 

correlation. This is most likely due to the method of stimulation using citric acid, and 

thereby lowering saliva pH further and not effecting percentage ionization of the weakly 

acidic or neutral drugs. Stimulation displayed a varied effect overall on the compounds, 

with no apparent correlation with chemical properties, and therefore should only be 

considered if necessary.  

 

In conclusion, there is significant potential for infantile saliva testing, and in particular for 

neutral and weakly acidic compounds. 

 

 

 

 



72 
 

72 
 
 
 
 

2.5 Re-run of Search Strategy 

 
The search strategy which was used to conduct this literature review was re-applied to 

Medline, Embase and PubMed in April 2020 to ensure that no further research had been 

published in this area. From the searches, 139 papers were screened by title, of which 

none meet the inclusion criteria (Appendix 2). 

2.6 Summary 

 
This chapter described the process of conducting a systematic review and the outcomes 

that led to the selection of this approach as being fit for purpose within this study. The 

researcher constructed the search strategy alongside the research librarian and those 

studies which met the inclusion criteria were reviewed by the full research team. The 

background data and the literature review supported the rationale for conducing this 

study. The chapter concludes with an important re-run of the search strategy to update 

the review. The use of salivary TDM in infants was established as having potential as a 

method, however it had never been conducted in breastfed infants and therefore this 

study sought to discourse the gaps identified in the literature and provide new knowledge 

with regard to the following aim and objectives:  

 

2.7 Aim and Objectives 

Aim: To examine the level of AED which transfers through breastmilk to the exposed 

infant through salivary testing and to explore the decision-making processes of women 

with epilepsy regarding infant feeding  

Objectives: 

1. To explore how women with epilepsy make decisions regarding infant feeding  

2. To establish the level of AED transfer to the infant through breastmilk- feasibility study 

using expressed breastmilk samples and salivary testing of the infant 
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Chapter 3: Theoretical Background
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Chapter 3: Theoretical background  

 
3.1 Introduction 

 

This chapter brings together some of the theories which are relevant to the research: 

1. Rational Decision-Making Theory 

2. The Health Belief Model 

3. The Theory of Planned Behaviour 

 

A description and the potential relevance to the research are provided for these and the 

chosen framework and will be related to the results (Chapter 5) 

 

 

3.2 Theoretical Framework 

Theories are formulated with a primary purpose, which is to clarify, predict, and 

comprehend phenomenon and often to improve knowledge which is already there so 

that people can act in more informed and effective ways (Abend, 2008; Corvellec, 2013). 

One definition of theory is “thinking in a rational as opposed to unmindful way…seeking 

to understand, to uncover meaning, to determine how we should act on the basis of our 

understanding” (McKenna & Slevin, 2008).  

A theoretical framework is a structure that supports the theory of a research study, by 

introducing and describing the theory that explains why the research aim has been 

defined. It has been described in relation to a “blueprint” of a house and is one of the 

most important aspects in the research process (Osanloo & Grant, 2016). It consists of 

concepts, their definitions and references to relevant existing literature and theories that 

are useful for the particular study. The selection of the theory depends on its suitability, 

ease of application, and explanatory power. The theoretical framework strengthens the 

study by enabling the critical evaluation of explicitly stated assumptions. The framework 

connects existing knowledge to guide the development of hypotheses, and 

methodological processes. In addition, it aids the researcher in articulating assumptions 

about interrelated factors (Ravitch & Riggan, 2017). 
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Parahoo (2014) suggests that “theoretical framework” should be the term used when 

research is underpinned by one theory, whereas “conceptual framework” draws on 

concepts from various theories and findings to guide the research. Fain (2004) suggests 

that if a framework is based on concepts, it should be deemed conceptual, whereas if it 

is based on theories, it should be theoretical. However, it is understood that the terms 

are used interchangeably (Parahoo, 2014; Fain, 2004). 

 

Frameworks have been described as the map for a study, giving a rationale for the 

development of research questions or hypotheses (Fulton & Krainovich-Miller, 2010). It 

should be used to assist the researcher to ensure that the research is focused on the 

aims (Green, 2014).  

Model is another term which has an unsure definition- with some thinking that a 

diagrammatic representation of a framework should be deemed a model (Parahoo, 

2014). A model is often described as a symbolic depiction of reality, providing a 

schematic representation of some relationships around a phenomenon and uses 

symbols and diagrams to represent an idea (Brink, 1999).  

Not every research method requires a framework- for example, grounded theory 

research is an inductive method, whereby the theory generation comes from the data 

collected. When frameworks are used, they can be used in the design of the study as 

part of the literature review (Fulton & Krainovich-Miller, 2010), although often it is not 

explicitly stated as to how they guided the studies. More recently, researchers find it 

useful to develop a conceptual model (a diagrammatic form of a conceptual framework) 

and then refine it as data collection and then analysis takes place (Green, 2014). Other 

people have suggested that the role of conceptual and theoretical frameworks is to make 

the research findings meaningful and generalisable (Polit & Tatano Beck, 2004). 

 

The rationale for using a theoretical framework was informed by the study objective one: 

“To explore how women with epilepsy make decisions regarding infant feeding”. Firstly, 

it was anticipated that a framework would offer theoretical clarification of the findings of 

the literature review and the objectives of the study. This would provide insight into how 

women with epilepsy make decisions regarding infant feeding and map the relationship 

between the factors involved in the decision-making processes. The organisation and 

relationships between these factors into a framework will help to determine which 

relationships are most important to achieve the study aim (Reid, 2010). 
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By determining these relationships, the study could be guided during development and 

design, giving logic to the research process by providing rationale connections between 

perspectives, study design, data collection, analysis and results. Problems can arise 

when a theoretical framework is determined too early in the research process, and it can 

limit the research as each framework has its own restrictions, however, this can be 

converted to a positive as it allows the research to stay focused and ‘grounded’ (Osanloo 

& Grant, 2016). 

The purpose of the next two sections is to explore specific theories that relate to factors 

influencing behaviour and decision making. For the purpose of this study, the following 

theories were selected: The Rational Choice Theory, The Theory of Planned Behaviour 

and The Health Belief Model.  

 

3.3 Decision Making Theories 

 

“It is essential to comprehend the nature and origins of human intuitions to 
understand the intricacies of decision making” (Kay, 2002).  

 

This statement describes the complexity of human decision-making. Decision and 

behaviour involve the process of human thought and reaction, including past and 

possible future events and psychological consequences of that decision (Oliveira, 2007). 

The essence of decision making integrates both the people’s beliefs about a specific 

event and their subjective reaction to that event, and in the case of this research, this will 

apply to how the women make their decisions regarding infant feeding, taking into 

account their beliefs and subjective reactions to breastfeeding whilst taking AEDs. 

Essentially, decisions are responses to situations and may include three characteristics. 

Firstly, more than one course of action is possible, secondly, people can form expec-

tations about future events such as probabilities or degrees of confidence. Finally, con-

sequences associated with the possible outcomes can be measured by considering 

personal values such as how the women would feel that breastfeeding will benefit them 

and current goals such as following the WHO recommendation of breastfeeding for two 

years (Oliveira, 2007). Alongside the beliefs and expectations of the individual, the 

analysis of the decision process  considers the smaller issues so that each problem can 

be dealt with individually, known as the divide and conquer orientation of decision 

analysis (Keeney, 1982). 
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Cognitive models emphasis behaviour as a function of the subjective value of an 

outcome and the subjective probability or expectation that a particular action will achieve 

that outcome (Adolescent Reproductive Health Network, 1998). However, these models 

do not generally consider the interaction of social, cultural and environmental issues as 

independent of individual factors. Although slightly different, with different assumptions, 

they all mostly say that behaviour changes occur by altering potential risk-producing 

situations and social relationships, risk perceptions, attitudes, self-efficacy beliefs, 

intentions and outcome expectations (King, 1999 cited by Tarkang & Zotor, 2015). In this 

study, the subjective value which women place on breastfeeding will determine their 

behaviour towards doing it. 

The term cognitive refers to the internal mental process of humans, and takes into 

account memory, perception and thinking, while perception is an organised process in 

which the individual selects cues from the environment and draws inferences from this 

to make sense of the experience (Quinn, 2000). In this study, women were recruited from 

a range of demographic backgrounds and as such had different perceptions, different 

experiences and backgrounds influencing their behaviour. 

 

3.3.1 Rational Decision Making 

 

Rational Decision Making has distinct features and follows particular methodologies to 

come to a course of action (Oliveira, 2007). Having been a concept since the 1700s 

(Cummins, 2017), Rational Choice Theory is underpinned by the idea of methodological 

individualism, suggesting that decision making is determined by individuals’ 

characteristics and goals (Elster, 1995). Individuals are autonomous, self-reflective, 

purposive and goal orientated, with decision-making directed towards optimising these 

goals (Turner, 1991).  

 

There are descriptive and normative decision-making theories. Normative, or rational are 

based on fundamental axioms, and if accepted, then it is reasonable to follow a rational 

decision-making process. However, descriptive, or psychological examples highlight 

how necessary it is to consider the influence of psychological elements in the decision-

making process. Descriptive models use cognition to explain decision making, whereas 

rational theories consist of rationalistic components that indicate how decision-makers 

should decide (Oliveira, 2007).  
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The process of rational decision making is a multi-step one which favours logic, 

objectivity and analysis over subjectivity and insight (Schober, 2017). It follows a 

sequential and formal path as detailed in Figure 3.3.1:   

 

 
Figure 3.3.1 Path of Rational Decision Making (Schober, 2017) 

 

In rational decision-making models, the person analyses a number of possible 

alternatives from different scenarios which are weighted by probabilities before selecting 

a choice. The decision they choose would be the one with the best-expected scenario 

and with the highest probability of a successful or desirable outcome. Rational processes 

of decision explain how people employ a particular set of alternatives to solve problems 

(Scott, 2000; Goodwin & Wright, 2014; Hoch, et al., 2001). However, Hoch et al. (2001), 

who also acknowledged that people rarely adhere to logical models of choice, suggesting 

that variations in human behaviour are more noticeable when uncertain and unexpected 

scenarios influence people to disregard probabilities and follow the rational process 

bizarrely, described as thinking on the “fly”.  

Rational decision making assumes that people will make choices that maximise benefits 

and reduce any costs. For example, most people want to purchase an item which has 

the most benefit, at the lowest price and will therefore judge the benefits (i.e. how 

useful/how attractive it is/how durable it is) compared to similar items. They will then 

1.Formulating a goal

2. Identifying the criteria for 
making the decision

3. Identifying alternatives

4. Performing analysis

5. Making a final decision.
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compare the expense and generally the item giving the greatest reward at the lowest 

cost will be purchased (Lumen, 2017). In relation to this study, it could be used to 

determine how beneficial the women see breastfeeding compared to formula and 

consideration could be given to how expensive formula is, how convenient it is, and how 

much of an impact their medication will have on their breastmilk. 

There are disadvantages however, in the model. Unrealistic assumptions are made in 

order to simplify the possible choices and predictions. It makes the assumption that the 

individual has the full amount of information available to base their choice on and that 

they have the cognitive ability, time, and resources to evaluate each alternative, with 

measurable criteria existing for which data can be collected and analysed (Lumen, 2017). 

It has been shown that although widely advertised and taught, women from lower 

education levels do not breastfeed as much as those of highly educated women 

(McAndrew, et al., 2012), so it cannot be assumed that all the women in the study will 

have the same cognitive ability and information to make the decision about 

breastfeeding.  It also does not take into consideration those factors which cannot be 

quantified, such as ethical concerns or the value of selfishness, while leaving out 

personal feelings, loyalties, or senses of obligation. In this, objectivity creates bias 

towards facts, data and analysis over intuition or desires. Stein & Welch (1997) affirmed 

that neither a single cognitive theory of choice nor a dominant decision rule triumph. 

There are filters and simplifying mechanisms through which people process information 

and environments, these always present contextual and individual variances. 

Furthermore, these deviations may lead to conflicting expectations about judgment and 

behaviour, which have not yet been explained by any of the decision theories. 

One explanation for the deviations may be down to beliefs or culture (Oliveira, 2007), 

with many authors having affirmed that beliefs, values and behaviour are affected by 

culture (Schein, 2006), with it dictating preferences in life (Oliveira, 2007). NI has strong 

cultural beliefs, and women are influenced by their mothers’ behaviours and are likely to 

follow them (McFadden & Toole, 2006).  Although there are many definitions of culture, 

there is no standard definition (Powers & Knapp, 2011). A useful and applicable 

description is: 

“The process that binds members of a group together, sets the rules for how they 
should behave, defines their roles within the group and distinguishes them from 
others outside the group” Parahoo (2014: page 406) 
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As well as this, people rarely have the full information, which might not be available, the 

person might not have access or there may be too much information to process. People 

also have differing degrees of rationality. This is often limited by their ability to process 

complex situations, meaning the more complex a decision is, the greater the chance of 

making a non-rational decision (Lumen, 2017). People will also often choose an 

acceptable option rather than the optimal one, especially when it is hard to determine 

the option with the maximum benefits. Although the benefits of breastfeeding are well 

known, accessing information about AED use in breastfeeding may be difficult and 

conflicting and thus lead women to choose the ‘acceptable’ option of formula feeding. 

This is also influenced by their ability to process the information available to them (Jones, 

2018).  

Emotion is also a factor not considered by the model, yet has an impact on decision 

making. As stated by Lerner (2015) “Emotions powerfully, predictably, and pervasively 

influence decision making”. As decisions often involve a degree of uncertainty, fear and 

uncertainty might prohibit a choice whose benefits far outweigh the chance of a 

problematic outcome. Again, this could be taken in the context of AED use while 

breastfeeding, if the women are fearful of harm coming to their infant from breastfeeding, 

they will be unlikely to make a decision to breastfeed. 

Too many limitations exist with rational decision making regarding this study, especially 

regarding its lack of consideration for culture, beliefs and ethics which are all important 

as they have been shown to influence breastfeeding intention (Keevash, et al., 2018; 

Swigart, et al., 2017). To guide the research, a framework which did consider these was 

needed, and so health behaviour models were considered. 

3.4 Health Behaviour Models 

Health behaviour is described as: 

“any activity undertaken for the purpose of preventing or detecting disease or 
improving health and well-being” (Conner & Norman, 2005:Page 2). 

Over the past 40 years, numerous health belief models or theories have been proposed 

to help understand the influences on behaviour changes regarding health-related 

conditions (Livi, et al., 2017). Two such theories are discussed in this section.  
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3.4.1 The Health Belief Model (HBM)   

 

The HBM was one of the first theories developed concerning  health behavior, developed 

in the 1950s by a group of investigators in the Public Health Service (USA), Rosenstock 

and colleagues to explain (preventive) health behaviour (Polit & Tatano Beck, 2004; 

Rosenstock, 1974). It looked at the process of change and is now the most frequently 

used theory in health education, promotion and disease prevention. HBM gives 

organised assessment data about a person’s abilities and motivation to change their 

health status, which in turns allows education programs to be developed (Brink, 1999; 

Jones, et al., 2015). 

The model has been modified in various ways over time, but the original model contained 

four psychosocial variables: perceived susceptibility, perceived severity, perceived 

benefit and perceived barrier (Bartholomew, et al., 2006). The perceived susceptibility is 

defined as the individual’s beliefs about the chances of contracting a health condition, in 

the case of this study it applies to the risk to the infant by the transfer of the mother’s 

medication through breastmilk. The perceived severity is the person’s belief of how 

serious a condition is and what the consequences will be. For example, how serious the 

impact will be to the infant from breastfeeding them and how it will impact them in the 

long term. The perceived benefit then refers to the person’s beliefs in the efficacy of the 

advised action to reduce the risk or seriousness of the impact. The person must believe 

the intervention will work, to give them the confidence to take action. Regarding this 

study, it means how beneficial to the infant will the breastfeeding be. The perceived 

barriers are the perceived challenges and psychological costs associated with following 

an intervention (Tarkang & Zotor, 2015). This includes costs, duration and complexity. 

For example, the difficulties associated with breastfeeding in general are pain issues, 

time concerns, lack of sleep, peer and cultural support (Jones, 2018; Brown & Jordan, 

2013; McAndrew, et al., 2012) Two further concepts are now considered.  

The cue to action is then the event or experience that motivates a person to take action. 

This may be personal (e.g. physical symptoms of a disease) or interpersonal (e.g. media 

publicity). Secondly, self-efficacy, which is the strength of an individual’s belief in their 

own ability to respond or deal with difficult situations. For example, this would refer to the 

woman’s belief that she is capable of breastfeeding. 
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Simply described, the model is divided into three major components which include the 

persons’ perception of health, their modifying factors (demographic, socio-psychological 

and structural) and the benefits of them taking preventative measures (Denzin, 1978). 

 

The likelihood of initiating action is then based on the perceived benefit of the prevention 

and the barriers to overcome. The cue to action comes in to determine the perceived 

threat of the disease. For example, influence from other people, peer support, education 

and knowledge may all make a woman choose to breastfeed or not.  

Breastfeeding rates are propelled by behavioral factors and therefore this model was 

considered (Brown, 2014). Health theories importantly focus on these psychosocial 

factors which include knowledge, attitudes, beliefs, intentions and personality traits which 

influence behaviour (Tarkang & Zotor, 2015). Health research has shown that these 

factors influence behaviour and hence are crucial in health promotion practice 

(Groenewold, et al., 2006). 

The main idea of the HBM is aimed at reducing or avoiding disease and aims to explain 

and predict health behaviours with the assumptions that individuals will act if they feel 

their health is threatened and that the benefit of change outweighs the detrimental effect 

(Weld, et al., 2008). Through evolution of the theory, newer concepts have been added 

(Jones, et al., 2015; Tarkang & Zotor, 2015). 

Individual 
Perceptions

personal beliefs

susceptibility to a 
disease

perceived threat of 
disease

modifying factors

demographic factors 
(age,sex,race)

socio-psychological 
factors 

(education,peers)

structural variables 
(knowledge)

Figure 3.4.1.1 The three major components of the HBM  



83 
 

83 
 
 
 
 

The basic premise of the model is that the motivation for people to take action to promote 

or prevent disease is based on factors in figure 3.4.2 as adapted from Lumen, (2017). 

 

The model assumes that a person will take a health-related action if that person feels 

that a negative health condition is avoidable. If they cannot see a benefit, it would be 

difficult for them to take the necessary action or to maintain it. For example, in this study, 

it would be hard for mothers to consider breastfeeding their infant if they perceive no 

benefit will come from it. These actions require the person to feel confident about the 

recommendation, in that they have the necessary skills and knowledge to carry out the 

action. In terms of this study, it could be considered that women taking antiepileptic 

medication do not have the knowledge to begin breastfeeding with confidence as the 

information about the transfer of their medication through their milk is conflicting.  

 

The HBM has been applied to a broad range of health behaviours such as HIV prevention 

(Tarkang & Zotor, 2015), weight management (Saghafi-Asl, et al., 2020) and for 

improving communication with patients (Sheppard & Thomas, 2020). The core concepts 

are presented clearly within the model and come together to account for a person’s 

Motivation

the influence by 
another person 

close by, who may 
have been 

susceptible to the 
same disease, 

signaling the need 
for action.

whether the 
disease would 
have serious 

effects on their 
lives if they 
contract it

how strongly they 
believe they are 

susceptible to the 
disease in question

if the suggested 
health intervention 

is of value

which barriers 
people must 
overcome to 
institute and 

maintain specific 
behaviour

whether the 
effectiveness of the 
treatment is worth 

the cost

Figure 3.4.1.2 Motivation for following an intention as adapted from Lumen (2017) 
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readiness to act. The concepts work together to create a greater understanding of the 

phenomenon of interest and to understand or predict health behaviours. 

 

The limitations of this model are similar to that of Rational Decision Making. The HBM 

does not consider the persons cultural, emotional and habitual behaviours. It also does 

not take into account that some behaviours are performed for non-health related reasons 

such as social acceptability. It does not consider environmental or economic factors that 

may prohibit or promote the recommended action, and it again assumes that everyone 

has the perfect knowledge of the disease or health problem. Furthermore, the HBM was 

considered to not be the most applicable framework to guide the research, as described 

in Rational Decision Making, too many studies have indicated that cultural, emotional 

and ethical influences are important to women regarding breastfeeding.  

 

3.4.2 The Theory of Planned Behaviour (TPB) 

 
The TPB is a popular theoretical model from social psychology which was first developed 

in 1985 by Ajzen (Ajzen, 1991). It has been applied frequently in a number of disciplines 

and is recognised to be a useful model for predicting a wide range of behaviours and 

behavioural intentions (Armitage & Conner, 2001; Godin, et al., 2008; Cooke, et al., 

2016; Zhu, et al., 2020). 

 

Ajzen’s TPB proposes a person’s intention to perform behaviours can be predicted if one 

considers their: 

 

1. Attitude towards the behaviour  

2. Subjective norms and  

3. Perceived behavioural control  

 

In summary, a person’s behaviour is determined by their own intention to engage in the 

behaviour (Rhodes, et al., 2006). The word intention means the person’s motivation to 

enact the behaviour, with attitude and subjective norm being influences on the behaviour 

(Ajzen, 1991). Attitude is defined by Rhodes, et al (2006) as “the overall personal 

evaluations of performing the behaviour by the individual”, (for example their attitude 

towards breastfeeding) while they consider subjective norms to be social pressures on 
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the person which encourages or discourages them from performing the behaviour (for 

example their families attitude towards breastfeeding).  

 

The model also considers behaviours that are not entirely made by choice by taking into 

account perceptions of control over performance of the behaviour (Ajzen, 1991). 

Perceived behavioural control (PBC) is how a person perceives the difficulty of 

performing the behaviour, and is theorised to capture the perceived behavioural 

skills/abilities, resources, and opportunities of an individual (Ajzen, 1991), helping to 

explain how intentions do not always predict behaviour (for example the difficulties they 

perceive with breastfeeding: pain, demand, tiredness). The following Figure (3.4.2) 

illustrates the proposed steps involved in performing an intention according to TPB. 

 

 

 

However, the importance of each aspect: attitude, subjective norm, and perceived 

behavioural control will vary depending on the particular person and their situation. For 

example, where attitudes are strong, or where normative influences are powerful, PBC 

may be less predictive of intentions (Ajzen, 1991).  A positive attitude, with belief in 

oneself to engage in the breastfeeding behaviour with a perceived outcome of success 

is powerful and pertinent to this sample of women and is supported by the research of 

Feenestra, et al. (2018). Furthermore, an important point to consider is, no matter how 

Behavioural 
Beliefs 

Normative 
Beliefs 

Control 
Beliefs 

Attitude 

Subjective 

Norm 

PBC 

Intention Behaviour 

Figure 3.4.2 TPB adapted from Armitage & Conner (2001) as adapted from Ajzen (1991). 
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strongly the person wants to implement an action, personal and environmental barriers 

exist, with Ajzen (1991) stating: 

 

“The addition of perceived behavioural control should become increasingly useful 
as volitional control over behaviour decreases” 

 

In those situations, such as complete volitional control, the intention-behaviour 

relationship should be optimal, and in contrast, when behaviour is not under complete 

volitional control, PBC should be moderate (Armitage & Conner, 2001). 

 

The model, does, however, have several limitations. The model tends to rely on self-

reports, which can provide self-presentational bias (Gaes, et al., 1978). It also assumes 

that the person has all the resources and opportunities need to be successful in 

performing the desired behaviour, irrespective of the intention, which, along with the 

other theories limitations is not always the case with educated vs non-educated women 

and breastfeeding initiation or duration. It also does not take into consideration factors 

such as fear, threat, mood or past experience which can account for variation in 

motivation and intention. Although the model considers normative influences, it does not 

account for economic factors (LaMorte, 2016), while measurement of subjective norms 

is often used as a single item measure, where in fact a multi-item system might be more 

reliable (Armitage & Conner, 2001). Moreover, it assumes that behaviour is a linear 

decision-making process, not considering that it can change over time (LaMorte, 2016). 

However, to account for this, the focused ethnographic approach lets this research 

determine if decision-making does change over the time taken for the pregnancy journey. 

 

Following a critical review of potential theories,   ‘The Theory of Planned behaviour’ was 

selected to guide this study as breastfeeding rates are propelled by behavioural factors 

which can be affected by psychosocial factors including knowledge, attitudes, beliefs, 

intentions and personality traits (Tarkang & Zotor, 2015). TPB was deemed to be the 

most appropriate for the study as it was likely to have the most positive influence on the 

research with the least limitations.  
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Chapter 4: Methods 

This Chapter discusses how the research was conducted and the rationale for using a 

mixed-methods approach. It consists of two sections, section one considers the research 

methods, their design and the approaches used. Section two details the research 

methods used, including the population, study setting and sample, the recruitment of 

participants, data collection and analysis as well as the ethical considerations. 

 

Section One 
 

4.1 Research Design 

The design was exploratory and descriptive, using focused ethnography and a mixed-

methods approach. Data collection approaches included following 19 women with 

epilepsy throughout their pregnancy journey. Saliva was collected twice from 15 infants 

and 10 breast milk samples from 5 women. Data from face-to-face interviews were 

collected antenatally at ~20 weeks, remotely at ~30 weeks and face-to-face 3 weeks 

postpartum. Women who were taking AEDs and attending the specialist clinic were 

recruited using a purposeful sampling strategy. A pilot feasibility study was also included 

to gauge the potential to collect breast milk and infant saliva samples for laboratory 

testing to measure the transfer of AEDs into breastmilk and the subsequent transfer into 

infant saliva. 

4.2 Methodology 

4.2.1 Quantitative and Qualitative Research 

 

Quantitative research, for example, clinical trials, had historically dominated health 

research, due to their reproducibility, along with the ability to address a wide range of 

clinical topics such as treatment choice, through a logical process (Tariq & Woodman, 

2010). However, it has since been recognised that qualitative research, for example, 

Interviews and focus groups, is essential. As patient-centred care becomes the new 

focus, the increased publication of qualitative research has guided policymaking. 

Qualitative research aims to answer questions related to participants i.e., behaviour, 

attitudes, perceptions, expectations, motivations and interactions.  In healthcare, 

evidence-based medicine and policy fuel the decisions by healthcare professionals. 

High-quality research to provide this evidence is essential to give the highest quality of 

care to the public.  
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There are three major research paradigms; qualitative, quantitative and mixed-method 

(Johnson, et al., 2007). The exact definition of mixed methods is still debated by many; 

however, it is cited in the Journal of mixed-methods research as; 

“research in which the investigator collects and analyses data, integrates the 
findings, and draws inferences using both qualitative and quantitative 
approaches or methods in a single study or a program of inquiry” (Tashakkori & 

Teddlie, 2009:Chapter 8: Page:7) 

4.2.2 Mixed Methods Research 

This research is designated as a fixed, fully mixed, exploratory concurrent design. 

Mixed methods research originated in the social sciences and has recently expanded 

into health research, since the 1980s its procedures have developed and been refined 

to suit a wide variety of research questions (Creswell & Plano Clark, 2017; McKim, 2017; 

Creswell & Plano Clark, 2011). These procedures include advancing the rigour of the 

studies, offering alternative methodological designs, specifying a shorthand notation 

system for describing the designs to increase communication across fields, visualising 

procedures through diagrams, noting research questions which benefit from integration 

during mixed methods and developing rationales for conducting various forms of mixed 

methods studies (Wisdom & Creswell, 2013). 

It attempts to consider different viewpoints, perspectives, positions and standpoints 

(Johnson, et al., 2007), while giving a voice to the study participants. Separate 

quantitative and qualitative studies addressing the same research question 

independently of each other would not be classed as mixed-methods, rather multiple-

methods, as there is no integration of the approaches at the design, analysis or 

presentation stage (Tariq & Woodman, 2010). 

Mixed-methods research has become progressively more common in practice-based 

healthcare, as this area benefits from research which uses both ‘words’ (qualitative) and 

‘numbers’ (quantitative) to provide a strong evidence base to support decisions by both 

HCPs and their clients (Hadi, et al., 2013). It brings these methods together within a 

single study to answer or understand one research problem, the ‘numbers’ can provide 

reliability, while the ‘words’ can describe the reasoning behind the ‘numbers’, therefore 

combining the strengths and improving the flaws (McKim, 2017; Johnson, et al., 2007). 

There has been a rise in the proportion of studies classified as mixed methods from 17% 

in the 90’s to 30% in the early 00’s (O'Cathain, et al., 2007). The basic premise of this 
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methodology is that such integration of the two methods yields a more complete and 

synergistic utilisation of data than if the two methods were done separately (Wisdom & 

Creswell, 2013). These type of studies have greater flexibility and are adaptable to many 

different study designs to elucidate more information than that which can be obtained 

from quantitative research only (Wisdom & Creswell, 2013).  

The core components of a well-designed mixed methods study, adapted from Wisdom 

& Creswell, (2013) are given below: 

1. Collecting and analysing both quantitative and qualitative data 

2. Using rigorous procedures to collect and analyse the data, these must be 

appropriate to each methods tradition, such as ensuring the appropriate sample 

size for each method. 

3. Integrating the data during collection, analysis or discussion 

4. Using procedures that implement qualitative and quantitative components either 

concurrently or sequentially, with the same or different samples. 

5. Framing the procedures within philosophical/theoretical models of research. 

This study adopted an exploratory, concurrent, mixed-methods design. A mixed methods 

approach is particularly useful when an explanation of initial results is required. It adds 

breadth to multidisciplinary team research by encouraging the interaction of qualitative, 

quantitative and mixed methods scholars. It also mirrors how individuals collect research 

naturally, by the integration of both study types e.g. sports stories integrate quantitative 

data scores with qualitative descriptions to provide a complete picture (Wisdom & 

Creswell, 2013). Mixed method studies do, however, have their limitations. They can be 

difficult to implement and they increase the complexity of the evaluation too, i.e. they 

require careful planning, including the qualitative and quantitative portions, timing and 

integration of data which is often challenging for researchers. They also require a high-

quality multidisciplinary team who must have expertise in each area. Finally, they require 

larger amounts of resources, both labour and time (Wisdom & Creswell, 2013). 

Abdul Hadi et al (2013) developed a framework (Table 4.2.1) which describes the 

essential elements for proper reporting of mixed-methods research. It was expanded 

from The Good Reporting of a mixed methods study (GRAMMS) framework by O’Cathain 

et al (2008) and although formed for pharmacy practice, it can be relayed in any health 

profession. This framework was followed to ensure the study was conducted and 

reported in a manner that instilled confidence in mixed-methods research and provided 
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a valuable evidence base for women with epilepsy who have to make decisions 

regarding breastfeeding.   

 

Table 4.2.1 Recommendations to improve reporting of mixed-methods research in pharmacy practice 
(Hadi, et al., 2013) 

Number Recommendation 

1.  Describe the research objectives in a way which clarifies the 

necessity for using a mixed-methods approach. 

2.  Explain the rationale and justify the choice of mixed-methods 

approach in relation with the research problem. 

3.  Explain the design in terms of the purpose, priority and timing of 

methods using a common mixed-methods language 

4.  Explain methods of sampling, data collection and analysis of both 

qualitative and quantitative approaches independently with sufficient 

detail to all reproducibility 

5.  Explain how and where the integration of conduct, analysis or 

interpretation has occurred 

6.  Explain, if any, limitations of both qualitative and quantitative 

methods used 

7.  Explain and reflect on how mixed methods have benefited the 

understanding of the research problem/answering the research 

question 

8.  Explain the potential implications of the research on practice, 

education or policy 
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Leech and Onwuegbuzie (2009) complied a three-dimensional typology of mixed 

methods designs (Figure 4.2.1). This details the level of mixing as either partially or fully 

mixed.  

Other researchers have shown that the definition of mixed research lies on a continuum 

(Johnson, et al., 2007), however, this research was a fully mixed study. The time 

dimension is described as either concurrent (where both phases occur at the same point 

in time) or sequential (one after the other respectively) and finally the emphasis of 

approaches pertains whether both methods carry equal status i.e. equal or does one 

carry a dominant status in relation to addressing the research question. This 

classification system helps develop a common language, to provide structure and lucidity 

to mixed-methods research. As the methods in this study were premeditated and 

implemented accordingly, it is defined further as a fixed mixed-methods study (Creswell 

& Plano Clark, 2011).  

Figure 1 Three-Dimensional Typology (Leech & Onwuegbuzie, 2009) Figure 4.1 Three-Dimensional Typology adapted from (Leech & Onwuegbuzie, 2009)  
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Figure 4.2.1 Three-Dimensional Typology adapted from (Leech & Onwuegbuzie, 2009) 
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This study utilised an exploratory concurrent mixed-methods design with two phases 

running together. Qualitative data were collected in phase two during focused 

ethnographic interviews with women, followed by quantitative data being collected from 

sample analysis. 

Greene, et al., (1989:259) identify five purposes for mixed-methods research- 

triangulation, complementarity, development, initiation and expansion. Triangulation 

“seeks convergence, corroboration, correspondence of results from the different 

methods”. Complementarity “seeks elaboration, enhancement, illustration, clarification 

of the results from one method with the results from the other method”. Development 

“seeks to use the results from one method to help develop or inform the other method, 

where development is broadly construed to include sampling and implementation, as 

well as measurement decisions”. Initiation “seeks the discovery of paradox and 

contradiction, new perspectives of frameworks, the recasting of questions or results from 

one method with questions or results from the other method”. Expansion “seeks to 

extend the breadth and range of inquiry by using different methods for different inquiry 

components”. This study used triangulation, i.e. the use of multiple methods to 

investigate the same phenomenon in order to strengthen the validity of the results, when 

the results are combined so that limitations of both methods are reduced. Furthermore, 

the study may also be described as ‘development’ as it seeks to use the results from 

phase one to inform phase two. This again strengthens the reliability of the results by 

capitalising on each method strengths (Morse, 1991:226).  

Webb, et al., (1966) were the first researchers to describe triangulation, which they 

described as “Between- or across-method triangulation”. Denzin, (1978) follows on from 

this and outlines how to triangulate methods, describing it as the: 

  “combination of methodologies in the study of the same phenomenon” 

He relayed four study types- Data triangulation (different variety of sources), investigator 

triangulation (use of different researchers), theory triangulation (use of multiple 

perspectives to interpret results) and methodological triangulation (use of multiple 

methods to study a research problem). This study was therefore deemed as 

methodological triangulation. Denzin, (1978) also defines ‘within-methods triangulation’ 

as the use of multiple qualitative or quantitative research, whereas ‘between-methods’ is 

a better description of this study as it involves both qualitative and quantitative 

approaches.  
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In conclusion, a good mixed-methods study should state exactly why a mixed-method is 

superior to a single method approach; it should clearly explain the design, sampling, data 

collection and analysis of individual components of the design (Creswell & Plano Clark, 

2011).  

4.3 Qualitative Research  

 
This section sets out a number of available qualitative approaches which may have been 

useful to guide the research. Research has seen a notable shift in the use of qualitative 

research over the last few decades. In healthcare this is particularly noticeable as people 

desire to have a greater understanding about peoples’ experiences (Parse, 2001), and 

these cannot objectively be measured by scientific methods.  

 

Qualitative approaches in healthcare enable researchers to explore questions of 

meaning, examine institutional and social practices and processes, identify barriers and 

facilitators to change, and discover reasons for the success or failure of interventions. 

Choosing the correct method for the qualitative approach is vital in achieving the desired 

results. Choosing the right method will guide the research towards the intended aims 

and ensure its results are useful.  There are many qualitative approaches available in 

healthcare, for example, phenomenology, grounded theory and ethnography, which are 

all important in their own right (Starks & Brown Trinidad, 2007). 

 

All of these approaches have similarities and differences, with porous boundaries. They 

all address questions of meaning and understanding, with differences in the research 

questions and data collection. Most differences can be seen at the start and end of the 

research methods.  

 

4.3.1 Phenomenology  

 

Phenomenology aims to “describe the meaning of the lived experience of a 

phenomenon”, involving the use of thick description and close analysis of lived 

experience to understand how meaning is created through embodied perception 

(Sokolowski, 2000). It gives a deeper understanding of the lived experience by exposing 

taken-for-granted assumptions, involving those who have experienced the phenomenon, 

within the context where the phenomenon is experienced.  
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4.3.2 Grounded Theory  

 

Grounded Theory aims to develop an explanatory theory of basic social processes, 

studied in the environments in which they take place. It examines the “six C’s” of social 

processes- causes, contexts, contingencies, consequences, covariances and conditions 

to understand the patterns and relationships of these (Strauss & Corbin, 1998).  The 

goals are achieved through careful observation of behaviour and speech practices. 

 

Data in both Phenomenology and Grounded theory is often gathered through interviews 

or focus groups, with the exact number of participants needed, dependent upon the goals 

and purpose of the study. For example, phenomenologists may only need 1-10 people, 

even though a larger group may provide broader results, detailed data from a small 

sample size may be sufficient to uncover the core elements of the phenomenon. 

Grounded theory requires participants with differing experiences to explore multiple 

dimensions of the social processes, meaning participants are often added until data 

saturation occurs, usually within 10-60 participants. Ethnography is similar, usually data 

saturation limits the need for more participants, with Guest, Bunce, and Johnson (Guest, 

et al., 2006) suggesting data saturation usually occurs with 12 participants in a 

homogeneous group. Ethnography has a goal to “to understand why people do what they 

do through participant observation”. It is basically the patterns and behaviours of people 

within a particular culture and is described as the researcher going out into the field- 

requiring extensive face-to-face contact over a long period of time.  

 

Analysis of all the approaches is usually similar, an interpretive analysis process 

involving decontextualizing and recontextualizing (Ayres, et al., 2003). This uses coding, 

searching for patterns and then reintegration and organisation to draw central themes 

and relationships about the data collected. Each approach could have been useful for 

the study, however, as grounded theory is more concerned with the social aspect of the 

phenomena as opposed to the personal one, it was felt to be inappropriate. 

Phenomenology aims to give a deeper understanding of those questions which have 

already been answered, and hence it was unsuitable in reality as the questions have not 

been answered before. To answer these questions which have never been studied 

before, an ethnographic approach was thought to be more useful. 
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4.3.3 Ethnography 

 

As a qualitative method of research, ethnography has become increasingly more popular 

in all disciplines, however, it has been at home in sociology for some period of time 

(Knoblauch, 2005). Ethnography is basically the patterns and behaviours of people within 

a particular culture and is described as the researcher going out into the field- requiring 

extensive face-to-face contact over a long period of time. Through this participant 

observation, the ethnographer can discover the insider's view of the world known as the 

emic perspective, whilst bringing the outsiders framework known as the etic perspective 

(Roper & Shapira, 2000).  

 

In Research, ethnography is a process to help learn about others, from them- it aims to 

help researchers understand why people do what they do through participant 

observation, as mentioned, interviewing them and examination of any available 

documents. Using this process enables the researcher to systematically observe and 

even share in the participant’s life experiences and their community life. However, they 

must remain a professional distance to enable the research to be completed in an 

unbiased manner (Fetterman, 2019; Roper & Shapira, 2000; Fetterman, 1989). 

 

“To grasp the native’s point of view, his relation to life, to realise his vision of his 
world” (Malinowski, 1922). 

 

The British taught anthropologist Bronislaw Malinowski who was born in Poland in 1884  

is viewed as the originator of this type of research, living alongside the people of the New 

Guinea Trobriand Islands for 2 years, although his research was influenced by W.H.R 

Rivers (Stocking, 1983). However, these early anthropologists/ethnographers have been 

described as 'professional strangers' as they entered their locations uninvited and were 

therefore not well-regarded by indigenous people of the world (Savage, 2000; Tuhiwai, 

2001). Sometimes their interpretations of the cultures were to deem them inferior, bizarre 

and primitive (Tuhiwai, 2001) which has resulted in backlash from the cultures 

concerned. Nowadays, research ethics are in place to protect these people and their 

societies. 

 

Through both formal and informal interviewing, the researcher can discover reasons for 

behaviours or patterns of behaviour, which can then be intertwined with supporting 

documentation such as written reports from the participants, visual records and historical 
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accounts which would then give a broad perspective of the participant’s views, setting 

and what research is necessary. The researcher would record all feelings and 

observations so that analysis can be conducted to answer the research questions. This 

allows colligation of the results from the insider’s perspective, while allowing the 

outsiders analysis, giving deep insights into the participant’s community or beliefs (Roper 

& Shapira, 2000). Interviews, whether formal or informal are considered as the 

ethnographers most essential data gathering technique (Fetterman, 2019). 

 

Other documents which may come in useful for analysis include maps, policies, 

procedures, patient records, test results or census figures. These can help to understand 

the community and to back up participant observations and findings from interviews 

(Roper & Shapira, 2000). As the results of ethnography come from the researchers’ 

interpretation, it is considered neither "subjective nor objective" (Agar, 1973).  This is 

termed reflexive, assuming that the researcher is a part of the culture and is influenced 

by the experiences and relationships that they encounter (Boyle, 1994). This all helps 

provide a cross-cultural perspective. 

 

The word ‘culture’ in this context is important to understand, albeit this is not an easy 

term to define. There are two main conceptualisations of culture. Considering the culture 

of the group through their patterns of behaviour, customs, what they produce, and their 

way of life is termed behavioural/materialist (Fetterman, 1989). Whilst considering it 

through ideas, beliefs and knowledge is termed cognitive (Spradley & McCurdy, 1972).  

A specific culture learns rules through example from others, such as how to behave 

appropriately e.g., what to eat, wear, how to speak and what to believe about the world. 

By considering both these concepts, researchers can determine what people 

know/believe and what they do (Roper & Shapira, 2000). 

 

The general question of any ethnographic study is- what is it like to be a member of the 

particular culture and what are the rules guiding the social behaviour. To understand all 

of this, the researcher strives for a holistic perspective, capturing the breadth of activities 

of the group, while contextualising it within a larger perspective (Roper & Shapira, 2000). 

 

The aim is to build upon and develop a deeper understanding about the different cultures 

through comparison of political, economic, kinship and religious aspects of the society 

which organises their behaviour (Leininger, 1970).  Illness and health practices come 
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into these social systems through religious beliefs, disease causation, healing rituals, 

births and deaths and is termed medical ethnography (Chagnon, 1992; Levi-Strauss, 

1963). Within medical ethnography, ethnography is often focused on a distinct problem 

within a specific context, on a group of people (Morse,1987 pp 17-18).  In this type of 

research, the question is preformulated before going to into the field, with the idea that 

the knowledge learned will be useful and have a practical application (Muecke, 1994) to 

improve the knowledge base about the particular health issue.  

 

4.3.3.1 Focused Ethnography 

 

This study is a focused ethnographic one. It will follow a select group (epileptic women) 

during a specific time in their lives (pregnancy) over a short period of time (31+weeks) 

to gain an understanding of what influences their infant feeding decisions. Using methods 

described such as interviews, observations and recordings, the researcher will be able 

to gain an insight into what influences this group of women to build upon the limited 

knowledge base which is available. 

 

Focused ethnography does not relate to a new phenomenon, it is complementary to 

ethnography and is a strategy that is widely used, particularly in the research of 

contemporary society which is socially and culturally highly differentiated and fragmented 

(Knoblauch, 2005).  It is of distinct value to researchers who emphasise a distinct issue, 

situation or problem within a specific context among a small group of people living in a 

bigger society (Roper & Shapira, 2000). Focused ethnography was first introduced in the 

social sciences by Hubert Knoblauch (2005) and to focus an ethnography-one must have 

knowledge about the field in question, and as society expands and people’s way of life 

advances, there is ever the demand to improve this understanding.  

 

Examples of focused ethnography in healthcare include studying a specific health 

practice in a diverse cultural group, looking at specific community settings as sites of 

supportive activities or the practice of nursing as a cultural phenomenon (Roper & 

Shapira, 2000).  These methods are used to discover how people from various cultures 

integrated health beliefs and practices into their lives. Pioneer researchers such as 

Pamela Brink (1982) studied how the people from Annang of Nigeria practised birthing 

(Brink, 1982), Janice Morse (1984) looked at the beliefs and customs regarding infant 

feeding in the Fijian and Fijian-Indian cultures (Morse, 1984). These studies, along with 
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many others have helped nurses and HCPs realise that individual cultural groups have 

health practices which fit their particular way of life (Leininger, 1970), this aids in the 

understanding so that HCPs can deliver culturally competent and ethically appropriate 

care (Tripp-Reimer, et al., 1984). 

 

There are many subdivisions of focused ethnography- e.g. Karen Kauffman 1995 study 

was conducted in an urban area among a subcultural group of a larger society, i.e. she 

studied elderly African American members of an African American society. She asked 

the question “how do elders survive in the midst of “drug welfare” in an inner-city 

community known for its dangerous streets and public spaces? She participated in the 

community for 3 years, social events, business meetings and community meetings 

(Hauffman, 1995). Other researchers have studied focused ethnography in a way which 

studies the practice of healthcare as a cultural phenomenon (Hutchinson, 1984), i.e. 

looking at how nurses work in a particular environment. 

 

As mentioned, it is not a new qualitative method and has many similarities to 

conventional ethnography. The differences between them are seen in table 4.3 and are 

discussed below. 

Table 4.3.3.1 Comparison between conventional and focused ethnography adapted from (Knoblauch, 2005) 

Conventional Ethnography Focused Ethnography 

Long-term in field visits Short-term in field visits 

experientially intensive Data/analysis intensive 

Time extensity Time intensity 

Writing Recording 

Lone data collection and analysis Data analysis groups 

Open Focused and content specific 

Social fields Communicative activities 

Participant role Field-observer role 

Insider knowledge Background knowledge 

unlimited depending on the culture limited number of participants 

Subjective understanding conservation 

Notes Notes and transcripts 

Coding Coding and sequential analysis 
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As focused ethnography is more specific, it can be completed in a shorter time frame 

e.g. part-time (Knoblauch, 2005), however, it does still require intensive data collection 

through participant observation within the participants setting, asking questions and 

using as much information as possible to get a full understanding of the people, places 

or events of interest. As conventional ethnography requires the researcher to become 

deeply involved in the field, it is experientially intensive or demanding, while the analysis 

of a focused study is the more demanding part as there is a lot of data collected in a 

short time. This data is often recorded using recording devices and requires extensive 

analysis (Knoblauch, 2005), alongside the observation and description analysis. The use 

of a recording device has the advantage over field notes (which in their own right are 

important and personal) whereby it can be listened to by many people at once, meaning 

the interpretations and analysis can be conducted by a number of researchers together 

and therefore, intersubjectively. It also leaves the researcher able to invest more time in 

the task at hand as certain observations can be obtained at a later stage from the 

recording device.  

 

Focused ethnographies are deemed closed compared with conventional ethnography as 

they are restricted to a particular aspect, whereas conventional define the boundaries 

during the course of the fieldwork (Knoblauch, 2005). The entities studied in the focused 

ethnographies are not the usual groups or cultures, but rather situations, interactions or 

particular activities (Knoblauch, 2005). The interview questions used are highly 

structured around the issue in question and limits participant observation (Morse, 2007). 

 

Focused ethnography studies the building blocks of modern society to improve the 

knowledge base and provide knowledge which is more ‘grounded’ than the grand 

theories. 

 

Roper and Shapira (2000) define three main purposes of focused ethnography for 

nursing research in particular, although this can transfer simultaneously been healthcare 

professions.  

1. To discover how people from various cultures integrate health beliefs and 

practices into their lives. 

2. To understand the meaning that members of a subculture or group assign to their 

experiences. 

3. To study the practice of nursing as a cultural phenomenon. 
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Many focused ethnography studies have been conducted in nursing research such as 

by Tzeng, et al (2010) who used focused ethnography to describe the dilemmas 

experienced by psychiatric nurses in a medical centre in Taipei, Taiwan, when caring for 

suicidal patients and more recently by Charette, et al (2019) who looked at Factors 

influencing the practice of new graduate nurses. 

 

Reflexivity is an important dimension of ethnography, and in general it is important in 

qualitative research (Denzin & Lincoln, 1998).  It is the process by which ‘researchers 

are obliged to clearly describe the interactions that have occurred among themselves, 

the methodologies used and the settings in which the research took place’.  It is focused 

on making the impact which the researcher has on the research transparent and 

unequivocal in each stage-methodology, during data collection and the results (Cruz & 

Higginbottom, 2013). It allows the researcher to establish the validity of the phenomena 

they are studying, to prove it is not just their own ideology.   

4.4 Quantitative Research 

 
Quantitative research encompasses a range of methods concerned with the systematic 

investigation of numbers and numerical data and generalising it across populations to 

explain particular phenomena (Watson, 2015; Hoe J & Hoare, 2012). Quantitative 

methods emphasise objective measurements and the statistical, mathematical or 

numerical analysis of data collected through questionnaires, surveys or by manipulating 

pre-existing statistical data (Babbie, 2010). Hence it assumes that the phenomena under 

study can be measured. In quantitative research, data is normally gathered using 

structured research instruments, and results are based on larger sample sizes that are 

representative of the population. It is deductive as in measurements are made, analysis 

is applied and then conclusions are drawn. Its unique feature over qualitative research 

is that it allows a hypothesis to be drawn, which can then be formally tested (Watson, 

2015). However, a hypothesis can be drawn from qualitative research and then 

addressed using quantitative methods (Hoe J & Hoare, 2012) which is how the study 

interviews were analysed. 

 

The goal of quantitative research is to determine within a population, the relationship 

between one thing known as an “independent variable” and another thing known as a 

“dependent or outcome variable”. This type of research is usually descriptive whereby 

the subjects are measured once, and associations or relationships between variables 
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are measured, or experimental, whereby they are measured before and after a treatment 

or intervention which establishes causality (Watson, 2015). Quantitative research should 

be easily replicated, with a clearly defined research question and method. 

 

A variable is anything which can be measured, such as height, weight, attitude or 

wellbeing, with those such as height or weight being easily measurable, however how 

people think or feel are difficult to measure (Watson, 2015). These variables may be 

either dependent or independent (Curtis & Drennan, 2013). An independent variable may 

influence the measurement of the dependent variable. A hierarchy of the different types 

of measurements was originally developed by Stevens in 1946 and has since been 

adapted by Watson (2015) as shown in table 4.4.1 (Watson, 2015). It shows the 

properties of each measurement, with nominal at the bottom as it is essentially a 

classification system as opposed to a measurement, with most qualitative research being 

conducted in the ordinal and interval levels: 

 

Table 4.4.1: Hierarchy of measurements (Watson, 2015) 

Measurement Level Attributes Examples 

Ratio A zero value is meaningful, 

permitting direct comparisons 

between measurements. (for 

example, twice as many 

patients were seen in one 

month compared to the 

previous month) 

Height, Weight, length 

Interval Distance between measured 

variables is meaningful 

Temperature scales, where 

the zero point is arbitrary, 

but set intervals are 

meaningful (e.g.  Celsius) 

Ordinal Attributes can be ordered Opinion measured by asking 

if you: ‘strongly agree’ 

‘agree’ etc 

Nominal Attributes are only named 

(weakest level) 

Hair colour, gender, 

nationality 

 

When taking measurements, there is always a risk of error from instrument, human or 

random errors. The risk of errors can be minimised, for example, ensuring that 

instruments such as scales are calibrated, and that one individual takes all the 
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participants heights. Random error cannot be controlled and should be allowed for in the 

design of the research (Watson, 2015). Quantitative research should be reliable and 

have high validity which is why repeats and the likes of calibrations on instruments are 

conducted. 

 

There are two types of quantitative research, experimental and surveys. Experimental is 

when the researcher can manipulate one variable (independent) and study its effect on 

the dependent. For example, in this study, the researcher wants to determine the transfer 

of AEDs in breastmilk and saliva, the dose of the AED which the participants are taking 

will change (independent) and the level of AED in the breastmilk or saliva will then also 

change (dependent). There are many types of experimental research designs such as 

the gold standard randomised controlled trials, however, as this research had never been 

conducted before, a feasibility study was the most appropriate way forward (Eldridge, et 

al., 2016). 

. 

4.4.1 Feasibility and Pilot Study 

 
A feasibility study is defined by the UK National Institute for Health Research (NIHR) as 

“pieces of research done before a main study in order to answer the question "Can this 

study be done?". They are used to estimate important parameters that are needed to 

design the main study but do not evaluate the outcome of interest. The published reports 

of feasibility studies are often then used to inform future studies and obtain funding. In 

the case of this research, the feasibility study was able to determine the number of 

eligible participants, the willingness of them to participate in the study and determined 

the usefulness of using saliva in TDM of infants who are being breastfed when their 

mothers are taking an AED. It also enabled the researcher to determine the time needed 

to collect and analyse data (Eldridge, et al., 2016).  

 

A pilot study is also an essential part of the research process. Pilot studies are common 

practice in quantitative research to test instruments and procedures, perform sample size 

calculations and they help to ensure it is scientifically valid. However, they are not 

confined to quantitative research. They are particularly important in mixed-methods 

research when the different methods can lead to incompetent results and testing the 

mixed approach enables the researcher to think through and justify the theoretical and 

mixed method decision (Secomb & Smith, 2011). Pilot studies are defined as: 
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'a version of the main study that is run in miniature to test whether the 
components of the main study can all work together.  It is focused on the 
processes of the main study... it will therefore resemble the main study in many 
respects'  (National Institute for Health Research, 2020).  

 

The pilot study involved a breastfeeding woman so that the procedure of collecting 

breastmilk and saliva could be conducted effectively, alongside ensuring the interviews 

were easy to understand and relatable, whilst confirming that the mixed-method 

approach was justified (Secomb & Smith, 2011). 

 

4.4.2 Surveys 

 

Surveys are often used in research, by distributing questionnaires, conducting interviews 

or by completing observations. They can be used to test the hypothesis conducted 

following a literature review. They cannot easily distinguish between cause and effect 

the way that experimental studies do, but they have their place in research to gather data 

on large populations and to describe samples and populations. Surveys can either be 

cross-sectional, whereby they only need conducting once, or longitudinal, which are 

more complex and may be conducted over years with repeats (Audulv & Kneck, 2016; 

Mathers, et al., 2007).The interviews in this study were conducted over three time points 

to determine how the women’s influences changed during their pregnancy and so were 

longitudinal.  Three different survey types exist: trend, cohort and panel, each with their 

unique advantages and disadvantages. Trend studies are concerned with trends in a 

population but do not provide information on how specific individuals change over time. 

Cohort and panel studies are similar and use the same sample group, yet cohort studies 

use a defined group of people, but they do not necessarily need to be the same people 

interviewed at each stage (Mathers, et al., 2007). Panel studies use the same people at 

each stage, in this case, pregnant women with epilepsy who are taking AEDs. Surveys 

provide high representation of the entire population and is a low-cost method of, however 

it is very dependent on the survey structure and the accuracy of answers provided by 

the participants (Queiros, et al., 2017). 

 

Surveys do have their limitations, as interviews, especially face-to-face ones are time-

consuming, and they can also force a person into a particular response, which limits the 

results, however in this case the researcher helped to clarify questions and responses 

using pre-defined prompts  (Simon & Goes, 2013). 
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4.4.3 Data management  

 

Quantitative studies produce numbers which need to be interpreted before conclusions 

may be drawn. This data can be entered, stored and analysed using databases such as 

word, excel or statistical packages such as SPSS©. Quantitative data may be analysed 

statistically and be described in terms of percentages, central tendency (mode, median, 

mean) or spread (range and standard deviation). The analysis of the data can draw 

conclusions about the population as a whole. Usually, inferential statistics are used which 

allow you to investigate the associations between variables, however with such a small 

sample size, descriptive data such as the sample size and demographics are usually 

displayed by frequencies, by the mean, or the standard deviation, with ranges showing 

the highest and lowest ages for example (Hoare & Hoe, 2013). 

 
 
Section Two 

4.5 Research Methods 

 

4.5.1 Population 

 

In Northern Ireland, with a population of 1.8 million, there are around 4600 women of 

childbearing age with epilepsy with 100+ births annually (Lawther, 2015). 

 

4.5.2 Study Setting 

 
Three Health and Social Care Trusts in Northern Ireland facilitated the study.  

1. The Belfast (BHSCT) BHSCT Joint Obstetric Neurology Antenatal clinic at the 

Royal Jubilee Maternity Hospital (RJMH). 

2. Northern (NHSCT)  

3. Western (WHSCT) 

 

4.5.3 Obtaining Access 

 
Approval was first obtained from Ulster University and ORECNI, with minor amendments 

from Ulster University (Appendix 3-4). Next a principle Investigator (PI) was appointed in 

each Trust following meetings with Heads of Midwifery (Appendix 5). This was prior to 
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the Gateway Governance application process as this was necessary to appoint the PI 

and to pinpoint key staff who would be involved in the study. Trust governance was then 

obtained, (Appendix 6-8) following completion of ‘Good Clinical Practice’ by the research 

team (Appendix 9) and the research commenced. The PIs relayed the information to 

other members of the Trust verbally and using the HCP information sheets (Appendix 

10) and were able to distribute the participant information sheets (Appendix 11) to the 

midwives in the booking clinics within their respective Trusts. The Epilepsy Specialist 

Midwife within the BHSCT, who was part of the Joint Obstetric Neurology Antenatal clinic 

at the Royal Jubilee Maternity Hospital (RJMH) signposted women to the study and all 

participants in this study were recruited with her support.  

 

4.5.4 Population Sample 

 
Purposive sampling was used for this study. Purposive sampling is also known as 

selective sampling, whereby the researcher relies on their judgment when choosing 

members of the population to participate in the study. In the case of this study, these 

were the women who met the below inclusion criteria, they were all pregnant women 

taking AEDs. It is an effective sampling method when only limited numbers of people can 

serve as primary data sources for the research due to the nature of the research being 

conducted. This type of sampling has advantages as it is time and cost-effective and it 

may be the only appropriate method available, which in this case it was. It does, however, 

leave the research vulnerable to errors in judgement by the researcher, and has the 

potential to increase bias, with an inability to generalise the research findings (Dudovskiy, 

2019).  A sample size of 30 was required, which was to include 15 women intending to 

breastfeed and 15 women who did not. The initial figure of 30 participants is based on 

UK pregnancy and epilepsy statistics (Epilepsy Action, 2020) and the collective 

experience of the research team, after consultation with a statistician. A power 

calculation was not carried out as there was a defined small population size, and the 

study was determining the feasibility of using saliva as a method of TDM in breastfed 

infants. It was anticipated that this sample size would provide enough information to 

inform future studies. In total 19 women were recruited to the study.  

 

Inclusion Criteria: 

1. Pregnant women with active epilepsy in NI who are taking one of the most 

commonly prescribed AEDs to manage their condition.  
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2. The women must be able to understand written and spoken English. 

3. Full term infants being exclusively/partially breastfed or formula fed. 

 

Exclusion Criteria: 

All those who did not meet the inclusion criteria detailed above. 

 

4.5.5 Recruitment 

 
The aim of this study was not to make statistical generalisations, but to explore a poorly 

researched area and conduct qualitative interviews alongside a feasibility study on a 

small group of women within a population using purposive sampling as detailed above. 

 

Recruiting participants for this study was difficult as there was a very small population 

size in NI of around 150 women. Different possible strategies for recruitment were 

discussed, which included presentations and discussions with Trust members to gain an 

insight into what way the research recruitment could fit into their daily activities without 

causing increased workload. Eligible and willing participants were recruited for the study 

between August 2017- April 2018. Midwives in each Trust were asked to identify suitable 

women for the study using the defined inclusion and exclusion criteria. A Participant 

Information Sheet (PIS) and consent form (Appendix 12) was provided to the women by 

either the midwives or the researcher at their antenatal booking appointment or a later 

appointment if booking had already been conducted. The women were given time to 

consider the information in the PIS and were then able to contact the researcher to take 

part in the study.  

 

At the initial interview, the women were asked to provide their completed consent form 

to the researcher and the study was commenced in accordance with the study protocol. 

 

In order to ensure the researcher did not cause stress to women by contacting anyone 

who had a miscarriage or complication in their pregnancy, the women who were 

consented were provided with a sticker (Appendix 13) to place on the inside cover of 

their handheld maternity notes. This informed their antenatal team that they were 

involved in the study and to inform the researcher if any such complications occurred. A 

further letter was sent to their GP (Appendix 14) to make them aware they were taking 

part in the study and also to inform the researcher if any complications arose during the 

course of the pregnancy. 
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Further to this, information letters were sent to all GP surgeries in the participating Trusts 

along with posters (Appendix 15 and 16) which they were asked to display. Posters 

detailing the study (Appendix 17) were also sent to booking clinics and asked to be 

displayed to aid recruitment. The research protocol is provided in Appendix 18 and 

anyone with queries was directed to this. 

 

In total, 19 women were recruited for the study, although only 12 completed the full study 

that included completing all three interviews and provision of the two sets of samples 

(breast milk and infant saliva). Attempts were made on a number of occasions to contact 

the participants who had dropped out without prior warning. The researcher was acutely 

aware of the vulnerability of these women following childbirth and as such, ensured that 

all interviews and contact was completed with a high degree of compassion and respect. 

Figure 4.5.5 below outlines the recruitment process. 
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the participants who had dropped out without prior warning. The researcher was acuare  

Figure 4.5.5 Recruitment and data collection process 
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4.6 Qualitative Data Collection 

4.6.1 Pilot Feasibility Study 

 

A pilot study was conducted with a breastfeeding woman and her infant who were known 

to the research group. The aim of the pilot study was to test the interviews for the 

proposed study and to identify any areas which required improvement before the 

interviews were conducted on pregnant women.  

 

Consent forms were read and completed, and the recording equipment was used to 

ensure functionality and for the researcher to become familiar with its use. Interviews 

were then conducted to ensure questions were easy to understand for mothers and to 

determine the quality of recordings. The researcher was trained to conduct qualitative 

interviews. Feedback was obtained from the woman and the academic supervisor (MS) 

to help improve the study and through use of the audio recording, the researcher was 

able to self-reflect on interview skills. 

 

4.6.2 Conducting Interviews 

 

A recording device was used with consent during all face-to-face interviews and 

recordings were emailed to the researcher’s academic email address for use during 

transcription. In the case of remote interviews, a call-recorder was used to record the 

interviews, which were then emailed to the researcher for transcription. Following 

consent, interviews were conducted over three-time-points, face-to-face at 20 weeks 

gestation, remotely at 30 weeks and face-to-face at 3 weeks postpartum. The interviews 

follow a focused ethnographic approach, following the specific time point in the women’s 

lives (pregnancy) and were conducted at a convenient location for the women, which 

was most often their own homes. 

 

Semi-structured interviews are a common data collection method in qualitative research 

(Kallio, et al., 2016). The quality of the interview fundamentally influences the results of 

the study. They are both versatile and flexible and are useful when the interviewer and 

participant want to engage in a formal interview, using a guide to follow an order, but the 

researcher is able to follow topical trajectories in conversation that may stray from the 

guide if it is appropriate (Cohen & Crabtree, 2006). This allows improvising and follow-

up questions based on the participant’s responses (Kallio, et al., 2016).  
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The interviews in this study were semi-structured and were compiled of structured 

questions and open-ended questions which were developed using the construct of TPB 

to allow for determination of attitude, subjective norms and perceived behavioural control 

(Appendix 19-21). The researcher inquired about past experiences and/or hypothetical 

situations with the process being standardised for all participants (Queiros, et al., 2017). 

Fully structured interviews do not allow flexibility in the choice as answers are only pre-

defined, and with this in mind, the semi-structured approach was considered more fitting 

to this research to get a better insight into the women’s influences. The interviews were 

designed to reflect the three-time-points during the women’s pregnancies and the 

questions therefore echoed this.  

 

The first interview lasted for approximately 20 minutes and collected demographic 

information such as age, cultural background and gained an insight into the women’s 

background of epilepsy. Then questions were asked regarding breastfeeding such as 

(attitude) their initial thoughts on feeding their infant, (subjective norms) advantages and 

disadvantages known, followed by questions querying (perceived behavioural control) 

influences. At this point, the women received their sticker to place on their hand-held 

maternity notes and a letter was then sent to their GP to inform them of the women’s 

participation (Appendix 13-14). The women were also asked to contact the researcher 

should any complications arise during the course of their pregnancy. 

 

The second interview was purposively designed to maintain contact with the women and 

to determine if their intentions to breastfeed had changed. This was conducted remotely 

at around 30 weeks of their pregnancy and took approximately 5 minutes. 

 

The final interview was conducted at around 3 weeks post-partum before collection on 

breastmilk and/or saliva and lasted approximately 10 minutes. This asked the questions 

retrospectively to see which factors influenced women’s decision making about infant 

feeding and how, or if they had changed during their pregnancy.  

4.6.3 Transcription  

 
Interviews were transcribed verbatim by the researcher using the recordings from the 

face-to-face and remote interviews. The Researcher believed completing the 

transcriptions personally enabled a level of “closeness” to the raw data, while enabling a 

new perspective on it. All pauses, laughter and emotion were noted in the transcriptions 
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which may not have been possible with a third-party transcriber. Moreover, some of the 

participants became emotional talking about their experiences, which may have been 

upsetting to a third-party transcriber. It has been demonstrated that transcribers react in 

a normal human way to certain situations, especially to other’s suffering, which can lead 

to emotional distress and feelings of helplessness (Kiyimba & O'Reilly, 2016).   

Furthermore, certain participants felt they could only discuss certain aspects of the 

interviews with the researcher alone, showing that rapport had been built and this is not 

easily described by an outsider. The process of transcription re-alerted the researcher to 

the personal and intimate aspects of the study, particularly to scenarios where mothers 

did not get their desired outcomes. The close attention needed to transcribe data 

facilitates the close reading and interpretive skills needed for analysis (Braun, et al., 

2019). 

4.6.4 Data Reduction 

 
Data reduction is not something separate from the analysis. It is a part of the analytical 

process, and it is the researcher’s decision which parts to pull out and discard, and which 

parts to code in an analytical decision process. It is a form of analysis which sharpens, 

sorts, focuses, discards and organises data so that final conclusions can be drawn and 

verified (Male, 2016; Namey, et al., 2008). Reduction took place and codes and themes 

were developed to assist in the analysis of the data. The coding continues until data 

saturation. This creates a new structure for the data which helps to summarise it in a way 

which will answer the research questions (Gale, et al., 2013). The primary guide is to 

have a clearly defined analysis objective and plan. Descriptive analyses, presented as 

means and their standard deviations, will be used to summarise participant 

characteristics. 

 

4.6.5 Member Checking 

 
Checking the data is an important part of the qualitative interview process (McGrath, et 

al., 2019). Transcriptions and data reduction were checked and confirmed by a number 

of the participants to ensure the data was trustworthy, reliable and that the reported 

responses were adequately understood. This was completed via email of their own 

transcriptions to ensure that they were adequately transcribed, that everything was in 

the correct context and that the important quotes had all been successfully highlighted.
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4.7 Qualitative Data Analysis 

 
Data analysis typically falls into two categories, content or thematic. In content analysis 

the researcher evaluates the frequency and saliency of particular words or phrases in a 

body of original text data in order to identify keywords or repeated ideas. In addition to 

counting these, it can be expanded to include attributes and other elements associated 

within the text (Namey, et al., 2008) and is useful when reporting concrete practices. This 

technique is valued for its efficiency and reliability and if working with large data sets, 

with the appropriate software, large files can be scanned for these keywords or phrases. 

The disadvantage is that context is usually not considered, which limits the richness of 

data produced (Namey, et al., 2008). 

 

4.7.1 Thematic analysis 

 

Thematic analysis (TA) was chosen to analyse the data reduced from the interviews. It 

is more involved and has been a widely used term for qualitative analysis, yet it was 

poorly defined until Braun and Clark clarified the process of using TA in 2006 (Braun, et 

al., 2019). It has rapidly become a unique and valuable method in its own right. It moves 

beyond counting explicit words or phrases and focuses on identifying and describing 

both implicit and explicit ideas and themes within the data: 

 
“a theme captures something important about the data in relation to the 
research question, and represents some level of patterned response or 
meaning within the data set” (Braun & Clark, 2006). Page 10. 

 

Ideally there will be a number of instances of the theme across the data set, but more 

instances do not necessarily mean that theme is more crucial than one which only 

presents once. TA minimally organises and describes the data in rich details/codes 

developed for ideas or themes are then applied or linked to raw data as summary 

markers for later analysis, which may include frequencies of themes or topics. Reliability 

may be of concern during thematic analysis as individuals must interpret raw text data to 

apply codes, and this may vary between individuals (Namey, et al., 2008), however, in 

this research it was conducted in a group setting to minimise this.  

 

It can be an essentialist or realist method, which reports participants experiences, 

meanings and their reality or it can be constructionist, whereby it examines how events, 

realities, meanings or experiences etc. are the effects of a variety of discourses operating 

within society. It can also be a mix of these which is contextualist. This acknowledges 

the ways in which individuals make meaning of their experiences and how the broader 
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social context impinges on these meanings, whilst retailing focus on the material and 

other limits of ‘reality’ (Braun, et al., 2019).TA therefore works to reflect reality and to 

unravel the surface of ‘reality’. In this analysis it is contextualist as it looks at how the 

women make meaning of their experiences and how society and other influences 

impacted on their decisions.  

 

An essentialist or realist method may be data-driven, whereby the researcher identifies 

themes before analysis takes place to outline a hypothesis. It is a process of coding the 

data without trying to fit it into a pre-existing coding frame (Braun & Clark, 2006). By 

contrast, a theory-driven approach is guided by specific ideas or hypotheses that the 

researcher wants to assess. In this instance, the researcher may still read the data 

beforehand but the analysis categories have been determined by a priori, without 

consideration of the data (Namey, et al., 2008). Theory driven approaches tend to be 

more structured and considered more reliable as they remove the error possibility from 

different coders, yet data-driven may provide greater validity as they are more flexible 

and ‘open’. 

 

Data corpus refers to all the collected data. Data set refers to all the data from the corpus 

which is being used for a particular analysis. The data set may consist of many or all 

individual data items within your data corpus. It may also be identified by a particular 

analytic interest in some topic in the data and so the data set becomes all the instances 

in the corpus where that topic is referred to. A rich description of the data set was used 

in this study as the researcher wanted to show an accurate reflection of the content from 

the entire data set, as this was an understudied area and the women’s view on this had 

never been studied before (Braun, et al., 2019). A detailed account of one particular 

theme could have been conducted, however, this would not have demonstrated the 

number of important themes which were within the data. 

 

This research was conducted with reference to the 6 phases of TA according to Braun 

and Clark (2015), with the justification of alignment given below each of the 6 phases.  

 

1. Familiarise yourself with the data 

The researcher had conducted the interviews and so was familiar with the data, 

transcribing them also reinforced this and once transcribed (Appendix 22 shows an 
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example of a transcribed interview) it was re-read to ensure it was known ‘inside out’ and 

data reduction was conducted.  

 

2. Generating initial codes 

Codes identify a feature of the data that appears interesting to the researcher and refer 

to the ‘most basic elements of the raw data that can be assessed in a meaningful way 

regarding the phenomenon. Semantic codes were developed which summarise the 

surface meaning of the data and an example of which was “it’s better for my baby”. 

Semantic codes are more inductive, grounded in the data and prioritise the meaning in 

the data. 

 

3. Searching for themes 

Here the analysis shifts to a wider focus and involves looking for broader patterns of 

meaning across the coded data; coded data can be organised into a theme by 

‘promoting’ a particularly large and complex code to a theme. In this case “I was told I 

wouldn’t be able to” was promoted to a theme. A thematic map was developed (Appendix 

23) for each theme and the coded data relevant to each theme was displayed. 

4. Reviewing potential themes 

There are two parts to this step, which involved checking that the themes ‘work’ in relation 

to the coded data. After discussion with the research team these were found to fit, in that 

they captured the most important features of the coded data which were relevant to the 

research question of “To explore how women with epilepsy make decisions regarding 

infant feeding”. It also involves checking that they work in relation to the whole data set 

and it was confirmed that 4 themes were developed. 

5. Defining and naming themes 

This is the most substantive, interpretive and analytical part, where themes are named 

in a way that captures its shape and texture and how it relates to other themes. Good 

theme names should be informative and engaging, themes are further discussed during 

chapter 6. 

6. Producing the report 

This phase provides the final opportunity to refine the analysis, through the integration 

of literature, or determining the order in which themes should be displayed.  
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4.8 Quantitative Data Collection 

 

4.8.1 Pilot Feasibility Study 

 

A pilot study was conducted with a breastfeeding woman and her infant who were known 

to the research group. The aim of the pilot study was to test the procedures for sample 

collection for the proposed study and to identify any areas which required improvement 

before the procedures and interviews were conducted on participants.  

 

Consent forms were read and completed and then saliva samples were obtained from 

the infant and breastmilk samples were collected from the mother and were later either 

used a blank control samples are spiked with a known quantity of a particular AED for 

use in creating analysis protocols. 

 

Feedback was obtained from the woman and the academic supervisor (MS) to help 

improve the study, as the pilot study was conducted on a woman and infant who did not 

meet the inclusion criteria their results were not able to be used for the main study and 

were simply used for testing the procedures. One finding from the feasibility study was 

that the salivettes® collection tubes which were designed to collect the saliva as 

described in figure 4.8.1 which would drip into the bottom section of the container as 

shown in figure 4.8.2, did not perform as expected. The saliva did not gather into the 

tube and the salivettes® had to be placed into a syringe and plungered to remove the 

saliva. Placing the salivettes® directly into sterile, capped syringes was then deemed to 

be a more suitable way to collect the samples.  
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Figure 4.8.1 Saliva Collection from Salimetrics, (2019) 

Figure 4.8.2 salivette® and swab storage tube 

Swab storage tube 
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4.8.2 Sample Collection 

 

Breast milk and saliva samples were collected within the first week of birth where 

possible and repeated 3 weeks later. If breastfeeding, breastmilk was collected 

immediately prior to the researcher arriving by hand expression or using a breast pump 

and placed into a sterile container or else collected and placed into a fridge before the 

researcher arrived. The researcher asked for 5ml or as much as the women could obtain. 

This was removed from the participant’s sterile container using a sterile syringe, which 

was capped and labelled accordingly.  

 

Saliva was collected at least 30 minutes after a feed using salivettes® specifically 

designed for infants. The swab was placed in the infant’s mouth for a minimal amount of 

time required to ensure saliva saturation and immediately transferred to a sterile syringe 

which was capped. This procedure could take up to 30 minutes, depending on each 

individual infant. The samples were then placed in a freezer bag and immediately 

transferred by car to the Ulster University Coleraine campus. Under a laminar airflow 

cabinet, the samples were removed using the plunger from the syringes into sterile 

Eppendorf tubes. These were then labelled accordingly and placed into the HTA -80oC 

freezer within 2 hours of collection. Sample position inside the freezer was recorded and 

mapped and the samples remained in the freezer until analysis. The researcher retained 

a sterile environment throughout the collection process, using sterile gloves to minimise 

contamination. 

 

The mothers/infants who are not being breastfed will be used as a control for the study 

so that the level of transfer to the infant through breastmilk can be determined, as 

opposed to the transfer which occurred in utero.  As some of the AED medication is 

known to build up in infants due to an inability of their young livers to metabolise the 

drugs as efficiently as adults, the level of AED in the infant’s saliva can be then compared 

with those who have not been breastfed to determine how the medication has transferred 

through breastmilk alone- not through in utero transfer which can take three weeks to be 

fully eliminated from the infants (Ohman, et al., 2000).  
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4.9 Quantitative Data Analysis 

 

4.9.1. Standard calibration of Lamotrigine (LMT) and carbamazepine (CMZ) using UV-
Vis spectroscopy 

 

To start, 10 mg of either LMT or CMZ was prepared to a 1mg/ml stock solution using 

acetonitrile (ACN) ≥99.8% (sigma Aldrich). From the 1mg/ml solution, a further 1:10 

dilution was carried out resulting in a 100μg/ml LMT/CMZ stock solution. From there six 

working concentrations; 10.0; 7.5; 5.0; 2.5; 0 μg/ml were prepared using ACN to dilute 

and analysed using the Carey UV-Vis spectrometer.  

 

4.9.2 Extraction from formula milk 

 

For extraction from baby formula, 1ml of baby milk formula (Cow & Gate, stage 2) was 

added into a 15ml centrifuge tube with 100μl of 100μg/ml of either CMZ or LMT in ACN. 

Next, 2ml of PBS pH 7.2 (Phosphor Buffer Saline Tablets (Oxoid)) and 10ml of 

Dichloromethane (DCM) 99.8% HPLC grade (Fisher Chemical) were added. The sample 

was vortexed for 60 seconds using the VWR (VV3) and centrifuge for 10 minutes at 

3000g and 15°C using a Sigma 3-30k Centrifuge. This led to the formation of 3 distinct 

layers. The bottom layer was collected and placed in a 15ml centrifuge tube before being 

centrifuged as above. 700 μl of the lower layer was placed in a round bottom flask and 

rotary evaporated until dry using a Rotavapor R-210 (B’U’CHI Switzerland). The 

remaining sample was resuspended in 700μl ACN, resulting in a final concentration of 

10 μg/ml, the sample was then analysed using UV-visible Spectrophotometer (50 Bio, 

Varian) at the wavelength appropriate to the maximum absorbance wavelength of the 

corresponding AED. 

 

4.9.3. Extraction from breast milk 

 

For extraction from breastmilk, 1ml of breastmilk, stored at -80⁰C, was removed from the 

freezer and placed into a sterile 15ml centrifuge tube and allowed to reach room 

temperature. Next, 100µl of ACN, 2ml PBS and 10ml DCM were added to the breastmilk 

and the sample vortexed for 60 seconds using the VWR (VV3) vortex mixer. The sample 

was covered in foil to protect it from any photodegradation. Once vortexed the sample 

was heated to 37°C in a water bath before being centrifuged for 10 minutes at 5000g 

and 15°C using a Sigma 3-30k Centrifuge. Three layers were formed in the 15ml 

centrifuge tube. The top layer (PBS layer) was pipetted off from sample using disposable 
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pipette and the lower layer (DCM+LMT layer) was removed using a glass pipette. The 

lower layer was placed into a new sterile 15ml centrifuge tube and placed once again on 

the centrifuge at stated setting, to remove any remaining top or middle layer. The lower 

layer from the sample was placed into round bottom flask and rotary evaporated until 

dryness using a Rotavapor R-210 (B’U’CHI Switzerland). The sample was resuspended 

in 700µl mobile phase (30:70 v/v Acetonitrile/ dd𝐻2𝑂 0.1% TFA) and vortexed for 30 

seconds, the round bottom flask was covered in foil and left to stand for ten minutes. The 

samples were analysed using a Waters HPLC System. HPLC set for two-hour 

equilibrium run on the Luna 5μ C18, 15X 4.60mm 5-micron column (S/NO:324735), 

Mode: Isocratic flow, Flow rate: 1.5ml/min, Run time: 15minutes, Injection volume: 200μl, 

stop conditioning of 15 minutes, 265nm UV wavelength. A mobile phase of 30:70 v/v 

Acetonitrile/ dd𝐻2𝑂 0.1% TFA was attached pump A. Samples were then placed into 

Waters HPLC carousal and set to run. 150 μl of sample were injected onto the column 

during each analysis.  

 

4.9.4. Extraction of LMT from saliva 

 
Human saliva samples were collected from a healthy volunteer using salivettes® (~1.5ml 

per sample) and stored at -80⁰C until required. When required one saliva sample was 

removed from the freezer and allowed to defrost at room temperature. Then 200µl of 

saliva was pipetted into a 1.5ml Eppendorf tube and 20µl of ACN, 20µl of 0.1M NaOH 

and varying amounts up to 100µl of the 100µg/ml lamotrigine were pipetted into the 

saliva. The Eppendorf was vortexed for 30 seconds before the addition of 1ml DCM and 

a further vortex mixing for 2 minutes. The sample was then centrifuged for 5 minutes at 

10,000rpm after which time two layers formed. The bottom layer was transferred into a 

sterile 1.5ml Eppendorf tube and centrifuged for a second time at the conditions stated. 

Next, 800µl of sample were transferred to a 5 ml round bottom flask glass flask, with 1ml 

DCM added to the Eppendorf and the procedure repeated to ensure a full extraction 

process. The sample was then evaporated to dryness in the round bottom flask and 

resuspended in 500μl of mobile phase for analysis by either UV-Vis or HPLC as before. 
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4.9.5. Extraction of CMZ from Saliva 

 
Human saliva samples were collected from a healthy volunteer using salivettes® (~1.5ml 

per sample) and stored at -80⁰C until required. When required one saliva sample was 

removed from the freezer and allowed to defrost at room temperature. Six samples were 

prepared in 1.5ml Eppendorf tubes with 200µl of saliva added to each. A 100µg/ml 

solution of carbamazepine was prepared in ACN, with one of the following volumes 

added to each tube; 0, 2, 5, 10, 15 or 20µl and the volume made up to 40 µl with ACN. 

All 6 samples were vortexed for 30 seconds. 200µl of 30:70 v/v ACN: deionised water 

(with 1% trifluoracetic acid) was added and the samples vortexed for a further 5 minutes 

before centrifugation at 10RPM for 5 minutes. The supernatant from each sample was 

discarded, leaving the pellet formed at the bottom and then placed in clean Eppendorf 

tubes. The samples were then centrifuged again with the same settings. Controls were 

prepared in an identical manner but contained 200μl water in place of saliva  

 

4.10 Ethical Considerations 

 
As the research involved patients (women and babies) it was classed as category A 

research requiring ethical approval from both the Ulster University Filter Committee and 

The Office for Research Ethics Committee Northern Ireland (ORECNI). Ulster University 

approval was obtained (Appendix 3) and an application was then made to ORECNI. 

Following some minor suggestions approval was granted by ORECNI 16/NI/0227 

(Appendix 4). To work within the Health and Social Care Trusts, Research Governance 

approval was also required. This was applied for through the Gateway team who then 

supply the information to each Trust. Governance approval was given separately for 

each Trust, the BHSCT, NHSCT and WHSCT (Appendix 6-8). The main ethical 

considerations and how they were managed through the course of the research are 

detailed in the following sections. 

 

4.10.1 Professional Responsibility and Integrity 

 

The PIS made the researchers profession explicit (Pharmacist). The researcher is bound 

by the Pharmaceutical Society of Ireland (PSI) to follow a code of conduct. If the 

researcher was at any point concerned about any aspect of the study the relevant people 

would have been contacted in each Trust and action recorded and the Chief Investigator 

(MS) informed. 
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4.10.2 Informed consent 

 
All women were given at least 72 hours following initial contact to consider participation 

in the study. Written informed consent was obtained from the women for all phases of 

the study, to ensure they were fully aware of the study and what issues were likely to be 

discussed and what the sample collection involved. Women who were breastfeeding and 

taking an AED provided consent for testing of their milk and on behalf of their infant. The 

women were asked at each contact if they were still willing to participate in the study and 

their consent was documented. 

 

4.10.3 Right to withdraw 

 

The women were all told they could withdraw from the study at any time without it 

impacting on their care, however they were made aware that any data collected up to 

that point would be used in the research. This was explained verbally and was on the 

PIS. Several women did withdraw from the study without further contact. 

4.10.4 Confidentiality 

 

To ensure confidentiality, all data collected was anonymised and carried out following 

the Ulster University Research Governance Policy. The written PIS and consent forms 

assured the women of the confidentiality of the study. All information will remain 

confidential unless there is a legal requirement for the researcher to breach 

confidentiality. As Phase Two consisted of face-to-face data collection/interviews, 

complete anonymity was difficult, however as a registered pharmacist, the researcher 

remains professionally obliged to maintain confidentiality by “The Pharmaceutical 

Society of NI’ Code of Ethics”, hence anonymity did not go beyond the face-to-face data 

collection/interviews.   

 

The study was a focused ethnographic approach, and so followed the women through 

their pregnancy, detailing some in-depth information. It was therefore important to protect 

their confidentiality, so they were given numbers and pseudonyms instead of using their 

names.
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4.10.5 Data Protection 

 
All data collected was stored in accordance with the Ulster University’s data handling 

procedures/guidance and will be maintained for 10 years and destroyed in accordance 

with Ulster University’s Code of Practice for Professional Integrity in the Conduct of 

Research (Ulster University, 2015a) .Any audio/written data or any other confidential 

information relating to the study is locked in a secure cabinet in a locked office. All digital 

information is password protected and kept within a locked office.  

4.10.6 Disclosure 

 
The information from the study will be available as a published paper and also as a 

thesis. The women were advised that although they would not be explicitly sent results 

from the study, that it would be available in the future should they wish to obtain them.  

 

4.10.7 Distress 

 

As the study involved women with active epilepsy, there was a possibility that during the 

study a seizure may occur. The first samples were collected within hospital and the 

researcher could press the call button for help if a seizure occurred. The researcher has 

emergency first aid training and had been trained to deal with adult seizures. If this 

situation occurs at the participants own homes, the researcher would have put this 

training into practice and would have contacted one of the emergency contacts provided 

or 999 as appropriate and detailed in Appendix 24. The woman’s GP would have been 

informed if a seizure had occurred. Breastfeeding can be a sensitive subject and may or 

may not have been discussed previously. Some of these women may have also found it 

difficult dealing with epilepsy at this challenging time in their lives, therefore the sensitivity 

of the subject remained at the forefront of the researcher’s mind to ensure no distress 

was inherently placed on the women involved. The researcher used skills acquired from 

training to maintain sensitivity. Although not anticipated, if distress did occur the women 

would have been signposted to The Epilepsy Society and their epilepsy specialist team 

for help.  



124 
 

124 
 
 
 
 

4.10.8 The Human Tissue Act 2004 

All data was and is stored in accordance with the Human Tissue Act 2004 in the -80oC 

HTA freezer in Coleraine. The researcher completed HTA training prior to conducting the 

research. 

4.10.9 Researcher Safety 

Whilst conducting interviews, the researcher adhered to Ulster University’s policy on 

Fieldwork (Ulster University (b), 2015) During lone working the principal supervisor (MS) 

was contacted before and after each interview and was fully informed of the meeting 

place, timing and  nature of the data collection. A suitable emergency plan was put in 

place if failure to report back occurred. 

4.10.10 Quality of the Research 

 
Evaluating the quality of research is essential if the findings are to be utilised in practice 

and incorporated into healthcare (Noble & Smith, 2015). It is important to ensure the 

research is of good quality and provides credible and reliable results regardless of 

definitions or concepts. Using a theoretical framework, grounds the research and 

increases the quality by supporting findings (Kivunja, 2018). The TPB was used to guide 

this research in order to provide a logical and replicable approach to framing the 

questions and conducting the analysis 

 

Validity is defined as the extent to which a concept is accurately measured (Heale & 

Twycross, 2015). The quantitative element of this research had high validity as one 

researcher collected all of the samples, using the same method and equipment to ensure 

they were accurately obtained. Also, one researcher conducted all the analysis using 

calibrated instruments. Reliability is the consistency of a measure (Heale & Twycross, 

2015). Reliability was ensured in this study as one researcher conducted all the analysis 

on the same machines so that results were consistent, and analysis was repeated for 

consistency to improve the reliability. 

 

The tests and measures used to establish the validity and reliability of quantitative 

research are well defined but cannot be applied to qualitative research (Noble & Smith, 

2015). There is debate if these terms are generalisable to qualitative research (Rolfe, 

2006; Lincoln, et al., 2011) with ‘trustworthiness’ being considered a better fit. 
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Trustworthiness has been used to describe how credible (true), transferable (applicable), 

dependable (consistent) and confirmable qualitative research is (Lincoln & Guba, 1986). 

The researcher incorporated methodological strategies to ensure the qualitative 

research was also “trustworthy”. Nobel & Smith (2015) recommend strategies such as 

these below to improve the “trustworthiness” of qualitative findings and this research 

ensured as many as possible were conducted: 

 

1. Account for personal biases which may have influenced findings 

It is important for researchers to avoid imposing their preconceived assumptions on the 

research data. “Once a person becomes familiarised and knowledgeable about a topic, 

it is hard for him or her to let go of their biases and knowledge in order to talk about the 

topic concretely” (Heath & Heath, 2006). To avoid this and to prevent ‘data 

contamination’ with these preconceived ideas, after having conducted a literature review, 

the researcher had a critical and reflexive approach to the data collection and analysis 

processes, ensuring that participants’ perspectives were accurately represented.  

 

2. Meticulous record keeping, demonstrating a clear decision trail and ensuring 

interpretations of data are consistent and transparent 

Records of the research were maintained, and all interviews were recorded so that 

transcription was accurate and transparent. All methods were discussed with supervisors 

and decisions made as part of a multi-disciplinary team. A second researcher from a 

different research background conducted coding from the transcriptions to ensure bias 

had not been introduced. 

 

3. Establishing a comparison case/seeking out similarities and differences across 

accounts to ensure different perspectives are represented. 

Women from different backgrounds, ages, education and who had different feeding 

intentions were interviewed to gain a wide representation of the study population.  

 

4. Including rich and thick verbatim descriptions of participants’ accounts to support 

finding 

The researcher conducted all transcriptions to ensure the correct context was maintained 

and to ensure the final themes were true to the participants accounts.  
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5. Data triangulation, whereby the different methods and perspectives help produce 

a more comprehensive set of findings 

 

Data were triangulated after the initial set of interviews determined that medication 

transfer in breastmilk was a concern for this population. Peer validation with supervisors 

during analysis helped to deal with the researcher’s subjectivity and potential bias and 

participants quotes were used in reporting the findings as this provided ‘thick 

descriptions’ to substantiate the evidence. The supervisors’ expertise allowed 

assumptions to be challenged and consensus reached. To enable other researchers to 

find the results transferable, demographic details were collected and reported.  
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Chapter 5: Demographic Findings and Discussion 
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Chapter 5: Demographic Results and Discussions  

 

5.1 Introduction 

This chapter presents and discusses the demographic results from the interviews with 

women. This chapter firstly introduces the women in a bid to set the scene of addressing 

the second objective of the study “To explore how women with epilepsy make decisions 

regarding infant feeding” with reference to the theoretical framework described in 

Chapter 3. The methods have been described in Chapter 4. 

 

5.2 Interview data collection 

Information regarding the following characteristics was documented during the 

interviews: closed questions seeking demographic information including job status, level 

of education, family history of breastfeeding and background information regarding 

epilepsy and medication. 

 

Open questions will be discussed further in chapter 7 and explored the women’s reasons 

for their infant feeding choice and factors influencing their decision to breast or bottle 

feed. Follow up questions explored advice given from HCPs and their understanding of 

the advantages and disadvantages of infant feeding choices. 

 

 

 
 
 
 
 
 
 
 
 

 
Where possible, women were recruited as quickly as possible after booking once their 

pregnancy was confirmed.  First interviews were completed with 19 consenting women 

in their own homes at around 20 weeks gestation, whilst 14 women took part in the 

remote interviews by telephone and 12 women completed all three.

Sample: 

19 women recruited from the BHSCT at booking 
 
Data Collection: 

 19 first interviews conducted and recorded ~20 weeks 

 14 second interviews conducted and recorded ~ 30 weeks 

 12 third interviews conducted and recorded ~3 weeks PP 
 
Data Analysis: 

Qualitative analysis  
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5.2.1 Characteristics of Participants  

 
The following table (5.2.1) describes the participants characteristics, their age, age of 

diagnosis, type of epilepsy, their AEDs, parity, intention to breastfeed and feeding 

method. These will be discussed in further detail. Women were given pseudonyms for 

confidentiality purposes. 
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Participant 

Number 

Name Age Type of Epilepsy Age Diagnosed 

with epilepsy 

Medication Type Parity Intention to 

breastfeed 

Feeding 

Method 

1 Eleanor 31 TC/Ab 24 LMT 0 YES BF 

2 Daisy 30 TC/Ab 26 LVT/ CBZ 0 NO FF 

3 Charlotte 27 TC 11 LMT 1 NO FF 

4 Elizabeth 27 TC 4 LMT 0 UNDECIDED FF 

5 Susan 27 TC 25 LVT 0 YES N/A 

6 Katherine 27 Focal Onset 13 LMT 1 NO N/A 

7 Sophie 37 Ab 13 Sodium Valproate 0 YES BF 

8 Rachel 24 TC 18 LMT 1 YES COMBI 

9 Emily 31 TC/Ab 16 Sodium Valproate 0 YES FF 

10 Abigail 30 Ab 6 LMT / LVT 0 YES COMBI 

11 Anna 37 Ab 24 LMT/LVT/Clobazam 2 NO N/A 

12 Sienna 27 Ab 24 LMT 1 NO FF 

13 Ruth 23 Ab 16 LMT 0 NO FF 

14 Macey 26 TC/Ab 7 LMT / Clobazam 0 YES FF 

15 Samantha 33 TC/Ab 21 LMT/Oxycarbamazepine 1 YES FF 

16 Rose 28 TC/Ab 13 None but Usually CBZ 2 YES N/A 

17 Claire 31 TC 19 CBZ 2 YES BF 

18 Faith 36 Focal Onset 35 Levetiracetam 0 YES N/A 

19 Anita 34 TC/Ab 16 CBZ 0 YES COMBI 

Figure 5.2.1 Participant Characteristics using pseudonyms 
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The most commonly prescribed drug for women was as expected, lamotrigine, as this is  

commonly prescribed in pregnancy, closely followed by  carbamazepine and 

levetiracetam (Hurault-Delarue, et al., 2019). Although sodium valproate is not 

recommended in pregnancy (National Institute for Health and Care Excellence (NICE), 

2020a), two women in the study continued to take it during pregnancy as other 

medications had been unsuccessful in managing their epilepsy. With other studies even 

finding that the inability to switch to another medication can actually impact on these 

women’s mental health and self-identity (Lawther, et al., 2018). The risk of having a 

seizure was extremely important for these particular women, and although it could be 

suggested they were knowingly putting their unborn infant at risk, with guidance now 

stating that 1 in 10 babies born to mothers taking sodium valproate will have a birth defect 

(Medicines and Healthcare Regulatory Agency, 2020).  One woman stated: 

 

“there’s more risk in me taking a seizure if I come off the medication, or I could 
be allergic to like lamictal so… but hopefully everything looks ok so far and until 
someone tells me different, baby’s perfectly healthy, and I’ll love it no matter 
what” (Sophie, 37yrs, para 0, interview 1) 

 
Having a seizure and being unable to drive could have led to unemployment and poverty 

for one woman. Both women had conceived with IVF and were under medical 

supervision prior to conception. The decision to stay on their medication was not taken 

without due consideration. Both women had been using sodium valproate before it was 

recognised as a cause of birth defects as outlined in the MHRA statement of 2018 

regarding the restrictions on its use in women of childbearing potential (Medicines and 

Healthcare Products Regulatory Agency, 2018). 

0
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Prescribed AEDs

Figure 5.2.1 Graph displaying the participants prescribed AEDs 
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5.2.2 Demographics of Women 

 
The table below (5.2.2) summarises the demographics of the participants in the study, 

which included their ages, ethnicity, marital status, level of education, employment 

status, disability class, parity and if they had any immediate family who breastfed. These 

demographics introduce our sample of participants and set the scene of the study. 

 
 

Table 5.2.2 Demographics of Participants 

 Number   

1. Age 

 21-25 

 26-30 

 31-35 

 36-41 

 

n=2 

n=9 

n=5 

n=3 

 

2. Ethnicity 

 White 

 

n=19 

 

3. Marital 

Status 

 Single 

 Living with 

Partner 

 Married 

 

 

 

 

n=6 

n=4 

 

n=9 

 

Age Ranges 

21-25 26-30 31-35 36-41

Marital Status

Single Living with partner Married
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4. Level of 

Education 

 GCSE 

 A-Level or 

equivalent 

 Bachelors 

 Masters 

 none 

 

 

 

n=2 

n=7 

 

n=7 

n=2 

n=1 

 

5. Currently 

working 

 Yes 

 No 

 

 

n=12 

n=7 

 

6. Classed 

as 

disabled 

 Yes 

 No 

 

 

 

n=9 

n=10 

 

7. Maternal 

Parity 

 Para 0 

 Para 1 

 Para 2 

 

n=11 

n=5 

n=3 

 

Maternal Education

NONE

GCSE

ALEVEL OR EQUIVALENT

UNIVERSITY OR EQUIVALENT

UNIVERSITY HIGHER

Parity

para 0 para 1 para 2
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8. Immediate 

Family 

who 

Breastfed 

 Yes 

 No 

 

 

 

 

 

n=9 

n=10 

 

5.2.3 Discussion of Demographic Findings 

 
1. Maternal Age 
 

It has been widely documented that maternal age is a strong demographic factor 

which influences breastfeeding initiation (Silva, et al., 2019) and duration with those 

women who are younger at the point of delivery being less likely to breastfeed 

(McAndrew, et al., 2012; Dubois & Girard, 2003; Scott & Binns, 1999; Dykes & 

Griffiths, 1998; Evers, et al., 1998). The women in this study were aged between 21-

41 years, with the majority (n=9) aged 25-30 years. All the women (n=5) who choose 

to breastfeed were over 30 years old, showing that maternal age plays a role in the 

decision to breastfeed for women with epilepsy, as it does in the general population 

for NI (Public Health Agency, 2018; Public Health Agency, 2017). 

 

2. Maternal ethnicity 
 

In NI the average breastfeeding rate at hospital discharge is 47% for women from a 

white ethnic background (75% mixed race/other, 82% Asian and 84% black) (Public 

Health Agency, 2018). In this study only 33.3% of the women who completed the 

study breastfed and considering they were all white, this is lower than the average 

breastfeeding rate for white women living in NI.  This is not applicable to other 

countries and may be determined by individual cultures as opposed to ethnicity solely, 

as others have demonstrated that white people are most likely to breastfeed. In a 

study by Wojcicki, et al (2010) in California, 91% of white mothers were exclusively 

breastfeeding in comparison with 78.8% of Latinas, 74.0% of Asians, and 65.0% of 

African Americans. No studies could be found regarding breastfeeding, ethnicity and 

epilepsy.   

Immediate Family who 
breastfed

yes no



135 
 

135 
 
 
 
 

3. Marital status 
 

Marital status is another demographic variable that influences breastfeeding initiation 

and duration, with married women being more likely to start feeding and continue 

feeding for longer (Dagher, et al., 2016; Wojcicki, et al., 2010; Callen & Pinelli, 

2004).This is evident from this study, with 4/5 of the women who breastfed being 

married and the other one engaged to be, therefore in the epilepsy population, the 

findings relate to the general population. More women in the study were unmarried 

than married, and hence more non married women would have been expected to 

breastfeed, however 4/19 women who were not married had actually intended to 

breastfeed yet did not or did not follow the study through. This may say less about 

being married being an influence and more about them not ‘following their intention’. 

Another factor to consider is that people with epilepsy are less likely to marry (Baker, 

2002), however considering that around 50.5% of the UK population aged 16 years 

and over are married, our findings do not demonstrate this, as 9/19 women in our 

study were married, which was a near even split, similar to the general population 

(Office For National Statistics, 2019). 

 

4. Maternal Education 

 

It has been widely recognised that mothers with more education are more likely to 

initiate exclusive breastfeeding and feed for longer than those women with a poorer 

education (McAndrew, et al., 2012; Scott & Binns, 1999). Except for one woman, all 

the women in this study were well-educated having received at least a high school 

education. Out of the 5 who breastfed, 4 had a degree, with 2 being a master’s degree. 

Other studies have corroborated our findings, showing that women with less than a 

college degree are less likely to breastfeed than college graduates, and therefore 

these demographic variables found in women with epilepsy are generalisable to the 

general population (Cohen, et al., 2018; Wojcicki, et al., 2010). 

 
 
5. Maternal Employment Status 
 

Mothers in NI are more likely to be working full time compared with the rest of the UK, 

however it has been reported that people with epilepsy are disadvantaged in finding 

and retaining employment (Institute for Employment Studies, 2019; McAndrew, et al., 

2012). They are in fact twice as likely to be unemployed as the general population 

(Baker, 2017). Factors such as uncontrolled seizures, stigma perceptions and failure 
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to obtain a driving licence can all reduce their chances of gaining or retaining 

employment (Wo, et al., 2015). In the year which the women were interviewed (2017) 

the rate of employment in NI was 69%, and considering that 12/19 (63%) women in 

this study were working, the rate of employment is not consistent with what other 

studies have demonstrated, in that people with epilepsy are less likely to be employed. 

This is consistent with what McAndrew, et al (2012) noted, that NI women have a high 

rate of full time employment compared with the rest of the UK (NISRA, 2018). In 

regard to breastfeeding, however, maternal employment has been demonstrated to 

be a barrier to breastfeeding, yet this was not the case in our study, as all of the 

women who chose to breastfed were in employment, albeit one was on a career break 

(Dagher, et al., 2016; Radzyminski & Callister, 2016; Mirkovic, et al., 2014). 

 

6. Maternal disability 
 

Although epilepsy can be disabling, if seizures are well controlled many people do not 

class themselves as disabled. However if seizure control is poor and epilepsy is 

affecting their ability to carry out normal day-to-day activities, they may need help and 

be entitled to disability benefits (Epilepsy Society, 2017). It has been demonstrated 

that 1 in 5 people in NI have a disability (Disability Action, 2020) and in a population 

group of women with a chronic condition like epilepsy, this would have been expected 

to be higher than average, which was consistent with our findings, as 10/19 women 

were classed as disabled. Is has been demonstrated that women with disabilities are 

less likely to breastfeed and feed for a shorter duration (Mitra, et al., 2015).   

Nevertheless 3 of the 5 women who breastfed were classed as disabled, as opposed 

to only 2 of the 14 non-breast feeders, so his did not ring true in our population sample. 

 
7. Maternal Parity 
 

It has been confirmed that women who have previously had a baby are more likely to 

initiate breastfeeding and have a longer breastfeeding duration, with less early 

breastfeeding problems (Hackman, et al., 2015). In this study, only one woman who 

breastfeed had other children, and three who did not breastfeed; therefore, it was 

difficult to draw any conclusions from this in regard to the general population, as a 

larger sample size would have been required. However, it was noted that from the 

women who formula fed, only one had tried breastfeeding before, and she was 

advised not to breastfeed by her HCPs this time. 
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8. Immediate family who breastfed 

 
Having been breastfed as a child or having siblings who have been breastfed has often 

been reported to be an influence on a women’s decision to breastfeed. Of women who 

were bottle fed themselves, only 63% breastfed compared to 85-89% of those who were 

breastfed as a baby. Mothers generally follow examples set by their own mothers, which 

was evident in this study, as 4/5 women who breastfed had immediate family members 

who were breast feeders, 3 of which were their mothers. However many women have 

never ever seen anyone breastfeed before, and hence formula feeding becomes the 

‘norm’ (McAndrew, et al., 2012; McFadden & Toole, 2006). Only 3 of the 10 women 

would choose to formula feed had experienced breastfeeding before, showing that again 

these demographic variables are consistent with what has been demonstrated in the 

general population. 

 
9. Social economic status 

It has been widely documented that women from lower socio-economic areas are less 

likely to breastfeed and have a short duration of breastfeeding (Public Health Agency, 

2018; Public Health Agency, 2017; McAndrew, et al., 2012). Although there were only 

19 women in the study, there was a widespread across the deprivation ranks, however 

the largest number of women resided in the least deprived areas. In the least deprived 

areas 1-267, only 1 out of 7 of the women who finished the study breastfeed. It is 

interesting to note that this woman had similar characteristics to that of her more affluent 

counterparts, she was married, was working and had a university degree. It would have 

been interesting to note if residencies were permanent or not.  
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The following graph (5.2.2) displays the number of women in each deprivation area in 

NI, showing that the majority of the women lived in more deprived areas.

 

Figure 5.2.2 Participant numbers per deprivation area 

 
Furthermore, lower-socio economic groups tend to have younger mothers, which as 

discussed before, could also have led to the women in these areas being less likely to 

breastfeed.  However, a much larger sample size would be needed to examine this. 

 
 

5.3 Owning their condition 

 

Some women knew a lot about their epilepsy and were confident relaying what type they 

had: 

“focal, eh I take absence seizures and partial complex and grand mal” (Macey, 
26yrs, para 0, interview 1) 

 and their medication regimens and described how breastfeeding would affect their 

epilepsy, whilst others struggled (n=4) to relay what medication they took, looking for 

help from accompanying family members such as parents and partners. One woman in 

particular was unable to give the names of her medication “I don’t know what you call 

that one” (Anna, 37yrs, para 2) and was only able to give the name after looking at the 

medication box, whilst others could readily describe the medications and dosing 

regimens: 
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“At the minute I’m on lamotrigine em 225mg, that was just increased last week, 
I had been on 200mg for the past 10 years” (Elizabeth, 27yrs, para 0, interview 
1).  

This is in accordance with other studies, which have demonstrated that people with 

epilepsy have gaps in their understanding of their condition and medication (Coker, et 

al., 2011; Baker, 2002). Another factor to consider is that people with mild learning 

disabilities are 32% more likely to have epilepsy, and although cognitive function was 

not measured in this study, it must be considered that some of the women may have had 

reduced cognitive ability and therefore a reduced ability to relay the required information 

(Epilepsy Society, 2019). 

 

5.4 Intention to breastfeed 

 
The TPB is useful in predicting the initiation of breastfeeding. For women to carry out the 

intention to breastfeed, their attitude towards breastfeeding, their subjective norms such 

as peer influence and their perceived behavioural control or belief in themselves need to 

be taken into consideration. As their behaviour is determined by their own intention or 

motivation (Rhodes, et al., 2006), the women must have a positive attitude towards 

breastfeeding, whilst believing in their own ability to breastfeed.  

 

 

The findings showed that almost all (n=18) of the women had already made up their 

minds up about their feeding intention by the first interview (~20 weeks). Twelve of the 

Attitude to 
breastfeeding 

Subjective Norms- 

peer influences etc 

PBC- self-efficacy 
etc 

Intention to 
breastfeed 

Breastfeeding 

Figure 5.4 Intention to breastfeed TPB 
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women had wanted to breastfeed, out of these, nine hoped to breastfeed and three were 

very certain about it. One woman was totally undecided: 

 
“I’m not 100% like, I’m kinda, at the minute I’m probably more swayed towards 
bottle feeding but that could change, like, it’s, like I’ve no great objections to 
breastfeeding” (Elizabeth, 27yrs, para 0, interview 1). 

 

This is in keeping with other research, for example McAndrew, et al (2012) who published 

the “Infant Feeding Survey” reported the majority of mothers decided their intention about 

feeding before birth and carried out their stated intention (Lau, et al., 2018). In agreement 

with this, only two of the women in this study changed their minds by the second interview 

and the rest carried out their original intention. One study found that 14% of women 

deferred the decision to breastfed or not until late pregnancy, this was not the case in 

this study, with  only one women waiting to decide (Swanson, et al., 2006). The following 

table (5.4) maps those women who followed their intention, and their confidence in doing 

so. 

 

Table 5.4. Intention and confidence to breastfeed along with immediate family who have breastfed 

 

PARTICIPANT 
NUMBER 

INTENDED TO 
BREASTFEED 

CONFIDENT DID 
BREASTFEED 

IMMEDIATE FAMILY 
BREASTFED 

1 YES YES YES No 

2 NO YES NO No 

3 NO YES NO No 

4 UNDECIDED NO NO No 

5 YES 
“I would try the 

breastfeeding” N/A Mother 

6 NO YES NO Sister 

7 YES “Yeah, as long as I can 
I will try” YES Sister 

8 YES YES UNKNOWN Mother 

9 YES YES NO No 

10 YES YES YES Yes 

11 NO YES UNKNOWN No 

12 NO YES NO No 

13 NO YES NO Mother 

14 YES YES NO No 

15 YES YES NO Sister 

16 YES YES NO No 

17 YES YES YES Mother 

18 YES YES UNKNOWN No 

19 YES YES YES mother 
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5.4.2 Self-Efficacy and Following Intention 

 

The TPB is useful in predicting the initiation of breastfeeding as above, and studies have 

found that maternal commitment to breastfeed also comes from maternal contentment 

and perceived breastfeeding competence or self-efficacy. If their attitude is strong and 

they believe breastfeeding is best, and have supportive family, yet have a low self-

efficacy, no matter how hard they want to breastfeed, they will not succeed (Ajzen, 1991). 

 

Therefore an important factor to consider is how confident the women were about 

breastfeeding, twelve stated they wished to breastfeed,  and when asked how confident 

they were that they would breast or bottle feed, two of the women who wanted to 

breastfed said they were set to “try”. All the women who breastfed, were confident they 

would do so except one, who was concerned due to previous breast surgery “Yeah, as 

long as I can I will try” (Sophie, 37yrs, para 0, interview 1). 

 

A recent study Feenstra, et al., (2018) has shown that having low self-efficacy can lead 

people to perceive tasks as harder than they actually are which increases stress, leading 

to erratic and unpredictable behaviour. In relation to breastfeeding they found that 

women who have lower self-efficacy and lower self-perceived knowledge of 

breastfeeding had more problems associated with it. This could be a reason for some of 

the women not following their intention as they were not confident about the decision 

from the start, willing to “try” but not being concerned if it failed.  One woman who had 

previous difficulties stated that although she was confident she would try again, she had 

little self-efficacy, describing how her cupboards would be formula ready just in case and 

“the aim is for me to feed, but if it doesn’t work out, well…”. (Samantha, 33yrs, para 1, 

interview 1).  Another woman who was confident she would breastfeed, did not, and at 

the first interview her main doubt was concerning her medication: 

“Depending on, I want to do a bit more research on how like the tablets will 
transfer into the milk I’m not 100% sure about that” (Macey, 26yrs, para 0, 
interview 1). 

 

By the remote interview, only 14 of the women were contactable. Two of these women 

had changed their minds about their infant feeding decision, one had decided to bottle 

feed due to the lack of information available about her medication which she had been 

concerned about during the first interview: 
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“yeah, well I’m pretty sure that I’m not going to breastfeed because I’m too 
worried about the clobazam the most transferring” (Macey, 26yrs, para 0, 
interview 2). 
 

Another woman had suffered a seizure which made her realise combi-feeding would be 

more suitable for her situation: 

“I had a seizure on the 7th June so I em knew at that point I wasn’t going to solely 
breast feed, which I had planned before. I had decided then to basically to try 
combi-feeding, don’t know how that was going to work but” (Emily, 31yrs, para 0, 
interview 2). 

 

Furthermore, by the final interview/sample (~3 weeks post-partum), 4 women had 

withdrawn from the study and only 5/15 breastfed which was less than had intended to 

do so. Four of the women did not follow out their intention to breastfeed, one woman in 

particular was very upset that things had not went to plan, getting very emotional and 

feeling like a failure: 

“Because other than you, or mummy or my husband.... I couldn’t even talk about 
breastfeeding... because it upsets me, because I can’t do it” (Emily, 31yrs, para 
0, interview 3).  

Following her intention in this instance had not been possible due to problems with 

latching: 

“I kept trying and trying and trying and I wanted him to… I would still prefer to be 
at the very least combi feeding (Emily, 31yrs, para 0, interview 3). 

 
Another factor which needs taken into consideration is that this woman was a first-time 

mother, who was more likely to seek other opinions and have a lack of self-efficacy which 

in its own right is an important barrier to breastfeeding, coupled with an unsettled baby 

who wants to feed frequently, making a mother doubt her own ability further and leading 

to anxiety, which in turn is a further barrier to breastfeeding (Feenstra, et al., 2018; 

Brown, 2014). 

  

One woman did not breastfeed due to the advice of her HCPs: 

“Yes, cause I was told with the oxycarbamazepine because it hadn’t been fully 
tested or whatever that I wouldn’t be able to. I was recommended not to” 
(Samantha, 33yrs, para 1, interview 3).   
 

However, she had not been confident about her original decision to do so, stating that:  

 

“prior to that I said I would have liked to have had a go at it. But I would have had 
bottles and formula in the house” (Samantha, 33yrs, para 1, interview 3).   
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Her lack of self-efficacy was clear and was down to her previous negative experience 

with breastfeeding her first baby, with pain: 

“but it was really painful. There wasn’t really enough in my left for her to use” and 
her fear of feeding with other people around “Well, I think I know more what to 
expect this time and if it doesn’t work out it won’t annoy me so much. It’s just 
going to be one of those things that’s not for me. But the main problem is the 
visitors” (Samantha, 33yrs, para 1, interview 1). 

 
Another woman had great self-belief in herself, even though she had never breastfed 

before. However, she had been brought up in a breastfeeding family and considered 

herself structurally similar to her mother who had successfully breastfed all her children:  

 

 “Em no, I’m not overly worried about it, I think em, I think at the minute I’m sort of 
going, I hope that I, I hope I succeed, I’m very similar formed, as in my body, my 
bodies quiet similar to my mummies and she had a lot of, she had a lot of success, 
so I’m hoping” (Faith, 36yrs, para 0, interview 1).  

 
Whilst a previous breast feeder had no doubt that she would do the same “Oh definitely 

breast again, no doubt” (Claire, 31yrs, para 2, interview 1). This shows how important 

self-efficacy is when following out a breastfeeding intention, it has been demonstrated in 

the general population, and now in women with epilepsy. 

 
 

5.5 Receiving information 

 
By the first interview (~20 weeks) the majority of the women (n=13) had not received 

any information on breastfeeding that they were aware off as detailed in Figure 5.5.  
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Six women had received some information, two recalled getting paper information from 

midwives, three had oral information and one woman had received information at her 

antenatal classes. 

 

At booking it is normal in NI for women to receive “The Pregnancy Book” 

https://www.publichealth.hscni.net/publications/pregnancy-book-0 which contains 

information on breastfeeding, and often at either booking or later in the pregnancy “off to 

a good start” https://www.publichealth.hscni.net/publications/pregnancy-book-0 that 

presents the benefits of breastfeeding and explains how to breastfeed successfully. It 

was anticipated that most of the women would have received this information, however 

they are often overloaded and overwhelmed by so much information at booking that it is 

possible they had not read the book or did not realise the information it contained. In the 

last 2010 infant feeding survey in the UK, about 4 in 5 mothers recalled receiving 

information about benefits of breastfeeding during their pregnancy, most often from 

midwives. Interestingly, those who recalled receiving information were more likely to 

breastfeed (McAndrew, et al., 2012). Only two of the women who breastfed remembered 

Figure 5.5 Graph showing if participants had received information on infant feeding or not 

https://www.publichealth.hscni.net/publications/pregnancy-book-0
https://www.publichealth.hscni.net/publications/pregnancy-book-0
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receiving information on it, one of such was from her antenatal classes from a 

breastfeeding mother: 

“she was there to give her experience and to say that it’s not all stigmatized you 
know where you know you have to go and hide” (Sophie, 37yrs, para 0, interview 
1), however, one women stated “No except yourself no one has mentioned it to 
me yet anyway” (Claire, 31yrs, para 2, interview 1). 

  
Many of the women, including the breast feeders did not seek breastfeeding information 

either. 

5.6 Information seeking 

Six of the women had searched for information on epilepsy and infant feeding, whilst the 

majority had not done so. 

The women described the internet as their main information centre, looking at google, 

parenting forums and social media. One woman had described looking at Pinterest  

“yeah I looked up stuff on the internet and then I spoke to Beth too and she said 
it was safe, but I’m still not convinced because there’s so little information, I 
looked up things like Pinterest for their articles, seen some good ones” (Macey, 
26yrs, para 0, interview 1) 

This woman had in fact been completing her Masters degree, so it would have been 

expected that she had a good knowledge of where to look for reputable sources of 

information, and considering her main reason for not feeding was the lack of information 

on medication transfer: 

Figure 5.6 Chart displaying how many women had looked up information, and where 
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“I didn’t know whether it was safe, there wasn’t enough information for me to be 
convinced” (Macey, 26yrs, para 0, interview 3) 

 it is suggested that this reason was used as a “scape goat” as research had not been 

conducted on her concern. 

Out of the twelve women who intended to breastfeed, three had searched for information, 

and two had done so in previous pregnancies but did not do so in this pregnancy even 

though it was three years since their last birth and new knowledge about medication 

transfer is being produced regularly 

“Nah not a lot, I did when I was having my first wee boy around 2013, like I asked 
about it then and I was told there was very little effect and I googled it and nothing 
bizarre was coming up about it so I never looked again really” (Claire, 31yrs, para 
2, interview 1). 

In particular out of the three women who breastfed and had not received any information, 

only one had looked up further information  

“I’ve read bits and pieces about it yeah, but to be honest I’m still going to 
breastfeed. I don’t know, I haven’t read too much, but, no I have read enough, 
tegretol is probably the safest… so I think you get to the point that it’s saturation 
overload and em, I sort of know that I’m in a better place than most women em 
with epilepsy in terms of my medication” (Faith, 36yrs, para 0, interview 1). 

None of the women at the third interview had engaged in further research on infant 

feeding, suggesting that their minds had already been made up in the earlier stages of 

their pregnancy in accordance with the general population (McAndrew, et al., 2012). 

  

5.7 Summary 

These demographic results are related to the objective of the study in terms of getting to 

know the women and setting the scene before the open-ended questions that explored 

influencing factors impacting on their decision making. All of the women in this study who 

chose to breastfeed were over 30 years, in employment and were well educated. All of 

the women were in established relationships and were either married or engaged. They 

were socioeconomically stable; employed and living in more affluent areas. 

 

Although information is readily available, comparatively few women went searching for 

information about infant feeding and epilepsy, even if they had not received any from 

HCPs. 
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Self-efficacy is an important predictor of human behaviour and as part of the TPB, the 

women’s intention to breastfeed had a significant impact on their actual behaviour. The 

women’s attitude to breastfeeding and their subjective norms are also major factors that 

can impede on their decision to breastfeed and hence these will be presented and 

discussed in the following chapter 6.
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Chapter 6: Thematic Analysis of Qualitative Interviews, 
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Chapter 6: Thematic Analysis of Qualitative Interviews, Findings and Discussion 
 

6.1 Introduction 

This chapter presents and discusses the main findings from the interviews with women. 

It addresses the second objective of the study “To explore how women with epilepsy 

make decisions regarding infant feeding” with reference to the theoretical framework 

described in Chapter 3. The methods have been described in Chapter 4. 

 

6.2 Interview data collection 

Where possible, women were recruited as quickly as possible after their pregnancy was 

confirmed, and they had booked into the clinic.  The first interviews were completed with 

19 consenting women in their own homes at around 20 weeks gestation, 14 of these 

took part in the remote interviews by telephone and 12 women completed all three 

interviews.  

 

Sample: 
19 women recruited from the BHSCT at booking 
 
Data Collection: 

 19 first interviews conducted and recorded ~20 weeks 

 14 second interviews conducted and recorded ~ 30 weeks 

 12 third interviews conducted and recorded ~3 weeks PP 
 
Data Analysis: 

Qualitative analysis  
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6.3 Themes 

 
Data from the Interviews were transcribed verbatim by the researcher using the 

recordings from the face-to-face and remote interviews and themes emerged from the 

data which are discussed below.  

 
Many of the women were knowledgeable about breastfeeding, even if they had no 

intention to breastfeed, they could name many benefits, however, their attitudes were 

polarised, and these were evident in the data with some women expressing positive 

attitudes towards breastfeeding: 

 

“I don’t think it take much intelligence or common sense to work, to really look at 
the statistics and look at the figures and work out that breastfeeding is the best 
thing for baby” (Anita, 34yrs, para 0, interview 1)  

 

And some who were negatively disposed towards breastfeeding: 

 

“I think it’s disgusting the way girls are treated and that’s the Gods honest truth 
like, just because it’s not for me it’s just I find it disgusting in the slightest or 
anything no” (Katherine, 27yrs, para 1, interview 1), 

  

 

Neither of these types of women, with strong views were swayed by other factors such 

as their epilepsy or medications. Those who strongly favoured formula feeding were not 

influenced by the health benefits for their infants that they were all able to describe.  

 

From the interview findings, the following descriptor themes emerged from the data itself 

and will be discussed below: 

 

1. Definitely going to breastfeed 

2. Definitely NOT going to breastfeed 

3. Wanted to try breastfeeding but… 

4. Listening to the advice of others 
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6.3 Theme One: Definitely going to breastfeed 
 

6.3.1 Attitude 

 

Within the TPB, perceptions/attitudes are key factors that impact on intention to engage 

in a behaviour and they can also have a strong influence on individual perseverance to 

succeed in the desired behaviour.  In this study the attitude of women who were ‘definitely 

going to breastfeed’ was integral to their intentions. The women were asked for their 

perception of breastfeeding and the answers are summarised in Figure 6.3.1. Many of 

their answers interlinked with the advantages, however it demonstrates that the majority 

of responses were positive. 

1. Definitely going to breastfeed 
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Figure 6.3.1 Participants perceptions of breastfeeding 
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Women who wished to breastfeed expressed very positive attitudes:  

 

“I just think, my perception of breastfeeding is that it’s a positive thing, I don’t think 
it should be forced, it’s great for bonding, it’s great for the nutrients and all those 
things the baby needs but it’s great for eye coordination and communication and 
non-verbal cues” (Faith, 36yrs, para 0, interview 1)  

 
Further reference to the naturalness of the behaviour was evident in the following 

comment: 

“I don’t think it’s accepted enough but I think it’s totally natural” (Sophie, 37yrs, 

para 0, interview 1) 

A comment from a mother who had experienced a positive breastfeeding experience 

with her first child made specific reference to the importance of bonding: 

  

“I guess I think it’s very natural, like you get such a good bond with them” (Faith, 
36yrs, para 0, interview 1). 

 

One woman who wanted to breastfeed expressed negative attitudes from early 

pregnancy:  

 

“Em I’m quite old school. Even though everywhere it says it’s all welcome I think 
things should be done behind closed doors (laughs). I don’t think they should in 
public or anything like that. I should have been born 100 years ago” (Samantha, 
33yrs, para 1, interview 1). 
 

6.3.2 Subjective Norms 

 
Many benefits to breastfeeding cited by women and are outlined in Figure 6.3.2.1, with 

‘bonding’ ‘best for baby’ and ‘better nutritionally’ being the most commonly cited. Women 

recognised the nutritional benefits of breastmilk, however, only one woman referred to 

the long-term health benefits of breastfeeding for herself:  

“well for him it was saying less chest infections and reduced risk of asthma. For me, 
stuff like reduced chance of ovarian cancer and think it said reduced risk of breast 
cancer as well” (Eleanor, 31yrs, para 0, interview 1).  
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Some of the subjective norms influencing women’s decision to breastfeed are 

summarised in Figure 6.3.2.2, and in accordance with the most cited benefits are ‘best 

for baby’ and ‘bonding’.  
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Figure 6.3.2.2 Influences to Breastfeed at first interview 

Figure 6.3.2.1 Benefits of Breastfeeding 
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A. Because it is better for my baby  

 

 

 

As seen in previous studies, a key factor influencing women to breastfeed  was the health 

benefits for their baby and the literature has much evidence to support this (Radzyminski 

& Callister, 2016). Women freely expressed their knowledge and perceptions about the 

benefits:  

“you hear that it is better, and for the to bring eh immunity to your child. Em also 
to do with bonding I think would be a big thing” (Faith, 36yrs, para 0, interview 
1) 

 
The five women who breastfed demonstrated their reasons to Breastfeed were strongly 

influenced by the positive benefits for their baby:  

“You know, better for the baby, even if it’s a boy or a girl, the milk is designed for 
– gendered. Also, if the baby has an infection, you can produce an anti-body. 
Anything you are immune to, the baby’s then immune to” (Abigail, 30yrs, para 0, 
interview 1) 

 
Belief in the developmental benefits was expressed in the following comment:  

“it’s great for eye coordination and communication and non-verbal cues” (Anita, 

34yrs, para 0, interview 1)  

The psychological factors, nurturing and comforting were also identified: 

 

“My friend had said, you know, you think of breastfeeding as me giving him a 
meal, but actually he looks for my boob for comfort and to go to sleep, so you 
know it means so much more to him than just to fill his tummy” (Emily, 31yrs, 
para 0, interview 1). 

 

The perception of joy for the baby being breastfed was also noted by one mother:  

“–ack do you know what it is, it’s good for her. Em, and they love it. Do you know 

what I mean? She loves it. Like I mean, she feels like she’s being hard done by 

if you don’t (breast) feed her” (Anita, 34yrs, para 0, interview 3). 

 

Nevertheless, one woman did not enjoy her breastfeeding experience:  

“to be honest I don’t really feel the... you know people put on the breastfeeding 
groups it says awh this bonding about breastfeeding, at the minute I don’t really 
feel that yet, at the minute I just feel like I’m feeding him to feed him, I’m not really 
enjoying it to be honest, but you know, I know it’s best for him” (Eleanor, 31 years, 
para 0, interview 3).  

However, she continued to breastfeed her baby and having a HCP partner who was 

supportive of breastfeeding may have been an important factor in this. 
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B. Because it is better for me 

 

 

1. Bonding 

The bonding effect of breastfeeding for both mother and baby is well documented  in the 

general population (Weaver, et al., 2017) and was the most cited benefit for 

breastfeeding by the women (n=13) in this study. Many women recognised that it “gives 

you more of a bond with the baby and...and makes you feel more wanted” (Rachel, 24yrs, 

para 1). One woman actually had prior experience of how breastfeeding had helped her 

bond with her second baby: 

“I found with my first pregnancy I had severe post-natal depression with my 
second it wasn’t, I didn’t notice it, I didn’t experience it and I do think that was 
because we had that initial kind of bond straight away because I breastfed” 
(Rose, 28yrs, para 2, interview 1). 

 

2. Convenience 

Once established, breastfeeding seemed to be convenient for women and this was 

evidenced in the following comments:   

“it’s so much more practical, so much easier with the older kids too, eh like I don’t 
need to pack bottles and other stuff if heading out. I wouldn’t really consider 
formula feeding unless I really had to, to be honest” (Claire, 31yrs, para 2, 
interview 3). 

 

3. Cost-effective 

Breastfeeding has no associated direct cost which is a contributing factor when choosing 

to breastfeed (Radzyminski & Callister, 2016). Women in this study further reflected this 

consideration commenting on “the price of formula’’ (Macey, 26yrs, para 0, interview 3) 

and the benefit of breastfeeding as: 

“it’s free, there’s that too because bottle feeding is quite expensive” (Claire, 31yrs, 
para 2, interview 3).  

Considering the WHO (2019b) has expressed concerns about the price of artificial milks, 

it is imperative that women avail of breastfeeding as a “free” option. 
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4. Helps me lose weight 

Women’s bodies go through substantial changes during pregnancy and the post-partum 

period, which can affect their self-confidence and mood (Hartley, et al., 2020). Losing 

weight following birth is often a desirable factor, which in women with epilepsy, is not 

different to the general population as a number of the women revealed:  

“I want to do it is because people say it helps you lose weight” (Eleanor, 31yrs, 

para 0, interview 1).  

Although the evidence relating to breastfeeding and maternal weight loss is limited 

(Jarlenski, et al., 2014; Sámano, et al., 2013), it is an important influence in an era of 

body image pressures. 

5. Helps my mental health 

Many factors can be detrimental to a new mother’s mental health, including failure to 

succeed at breastfeeding, feeling body conscious and a lack of self-efficacy (Hartley, et 

al., 2020; Feenstra, et al., 2018). Many of the women recognised the benefit of 

breastfeeding on mental health, with one woman mentioning some such factors: 

“I think it’s very good for your mental health – weight loss, and overall health. Not 
that I’d be too focused on the weight loss I don’t think I’ve lost that much”  

 
whilst she recognised that struggling to breastfeed could contribute to low mood:  

“if you’re struggling with it then, I suppose, it can get you down, if you’re 
struggling, but that’s like anything, you know what I mean” (Anita, 34yrs, para 0, 
interview 3).  

 

Considering that people with epilepsy, and in particular women, often suffer from 

depression (Yang, et al., 2020), ensuring that early breastfeeding challenges are 

addressed and supported, and improving self-efficacy in this group of women is of key 

importance to facilitate continuation of breastfeeding.   

 

C. Because it makes it the ‘norm’ 

 

 

While some of the women thought of formula as the ‘norm’ one woman wanted to make 

breastfeeding more recognised and was proud that she was able to do so: 

“I think another advantage to breastfeeding is being able to breastfeed in public. 
Like, not that you’re trying to shove it in people’s faces but you’re just trying you 
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know to make it normal – it is normal, but just trying to, you know, push away or 
get rid of those stereotypes. You know” (Anita, 34yrs, para 0, interview 3). 

 

D. It went well for me before 

 

 

Previous positive experiences have been demonstrated to be beneficial in breastfeeding 

initiation and duration (Garbarino, et al., 2013). Other studies have reported that women 

who previously breastfed for six weeks or more are more likely to do so again 

(McAndrew, et al., 2012) and they often have less early breastfeeding problems (Bartle 

& Harvey, 2017). This can be seen in the current study with one woman who had a 

previous positive breastfeeding experience stating: 

 

 “Oh definitely breast again, no doubt” (Claire, 31yrs, para 2, interview 1).  

 

Two other women who hoped to breastfeed again although they had experienced 

difficulties in their previous pregnancy:  

“I tried to breastfeed it was really really difficult because I got like I said I got the 
mastitis in both breasts em and found just too much too much of a flow for him 
that he was struggling to feed so I ended up giving that up then after two weeks” 
(Rose, 28yrs, para 2, interview 1)  

 
whilst the other has concerns with feeding around other people, pain and an under-

supply “There wasn’t really enough in my left for her to use” (Samantha, 33yrs, para 1, 

interview 1).  

 

 

However, Combi-feeding is necessary for us 

 

Insufficient milk supply is often used as a barrier to breastfeeding, having been 

consistently cited as one of the top three reasons for early cessation, with up to 60% of 

women not meeting their breastfeeding goals due to this concern (Feenstra, et al., 2018; 

Garbarino, et al., 2013; Odom, et al., 2013). It is, however, a case of the perception of 

inadequate supply occurring more than an actual problem (Thulier & Mercer, 2009). It 

can also initiate a spiral effect, whereby the mother thinks the infant is not getting enough 

milk and tops up with formula, which in turn reduces milk supply in the mother.  
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Three of the women who breastfed were also supplementing with formula, not due to 

preference but due to the advice of HCPs as a result of slow weight gain and/or low milk 

supply.  They identified themselves as breastfeeding:  

“she’s breast feeding and the only reason she’s getting anything else is because 
she needs it – for a medical reason” (Anita, 34yrs, para 0, interview 3)  

 
which could be a reflection of the ‘mothering concept’ identified by Hnakk (2010).  

Another woman outlined how formula feeding helped her to obtain support from others 

and enabled her to rest and sleep therefore reducing the risk of her experiencing a 

seizure:  

“That Ryan is able to feed, help with the night feeds whenever I’ve expressed 
and normal*… or the other bottles” (Sophie, 37yrs, para 0, interview 3).  

 
*refers to expressed breastmilk 

 
 If concerns arise over low milk supply, women may be advised to increase skin-to-skin 

contact and feed with no restrictions, offering both breasts at each feed. Expressing after 

feeding can also improve supply, however if true milk deficiency is a cause, referral is 

necessary (National Institute for Health and Care Excellence, 2017). 

 

 

Increased seizure risk was a concern for some women: 

 

“Obviously, as for someone who has nocturnal epilepsy, then having to get up for 
the baby for feeding can interrupt your sleep but I don’t know that that’s specific 
to someone who has epilepsy, that’s just for all mummies, you know” (Anita, 
34yrs, para 0, interview 3) 

 

 

Peer influence was mentioned by a number of women, both before and after birth. This 

is considered further in a separate theme “I’m listening to others advice”. Figure 6.4.2.3 

depicts the influences of the breastfeeding women postpartum. Little changed, however, 

the ability to express milk was now considered beneficial to them. 
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6.3.3 Summary 

 
To summarise, this group of women valued breastfeeding highly and had a positive 

attitude towards breastfeeding. The benefits of bonding and infant health had a higher 

influence on them than the risk of their medication transferring to their infant or other 

subjective norms. They intended to breastfeed, even if things did not go to plan for all of 

them, however self-efficacy was a contributing factor for failure.

Figure 6.3.2.3 Influences to breastfeed Postpartum 
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6.4 Theme Two: Definitely NOT going to breastfeed 

Women who stated that they intended to formula feed during the first interview remained 

resolute in their intention to do so.   

 

6.4.1 Attitude 

Figure 6.4.1 demonstrates the responses to the question “what is your perception of 

breastfeeding”. A number of women made it clear, they fully understood the benefits of 

breastfeeding but stated: 

 “It’s just not for me” (Katherine, 27yrs, para 1), interview 1. 

Positive attitudes towards breastfeeding by ‘others‘ but not them were clearly articulated:  

“Oh, I agree with it fully, I have nothing against it at all, just definitely not for 
myself. I agree with it, girls that do it in public and stuff definitely in public go 
ahead why shouldn’t they, so yeah I fully agree with it but it’s just not for me” 
(Katherine, 27yrs, para 1, interview 1) . 

In this group of women their “subjective norms” were more of a barrier to breastfeeding 

than their attitudes. However, one woman as mentioned above had a negative attitude 

towards breastfeeding “I don’t like breastfeeding” (Anna, 37yrs, para 2, interview 1) which 

would have overruled any of the subjective norms. 

Some of these women had never considered breastfeeding before, possibly because 

they had never seen it happening which reiterates the point of how formula is seen as 

the ‘norm’ in some cultures. Until breastfeeding is seen as normal, it will remain difficult 

for mothers to start and continue to feed if it is not seen as common or acceptable in their 

society (Jones, 2018). These women were often able to relay the least information about 

breastfeeding:  

“Well I just know that it’s better for the baby to breastfeed, it gets more something, 
I can’t remember exactly what they said” (Charlotte, 27yrs, para 1, interview 1). 

 

The women mentioned a number of influences for them to choose formula feed (Figure 

6.4), which included a lack of routine with breastfeeding, and that medication or smoke 

might transfer to the baby. Interestingly, none of the women mentioned any negative 

2. Definitely NOT going to breastfeed 
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effects which might come to their infant or themselves by not breastfeeding. The main 

influences to formula feed, or barriers to breastfeeding are discussed further as 

“subjective norms”. 
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Figure 6.4 Influences to Formula Feed 
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6.4.2 Subjective Norms 

 
 
A. It’s Better for me 

 
 
 

 
1. Formula Feeding is not as demanding 

 
The most commonly cited influencing factors impacting breastfeeding were the belief 

that it was ‘hard work’ with one mother saying: 

“it felt easier and handier for everybody” to formula feed (Sienna, 27yrs, para 0, 

interview 3)  

Another woman shared the same opinion: 

“It just makes it easier for like me and my partner to like share feeds and stuff 
and then it’s a lot less stress on me having to pump and things like that (Ruth, 
23yrs, para 0, interview 3).   

 
The demand on time was also cited:  

“then obviously it has to feed on demand too, so like I’ve heard people saying it’s 

good but if you’re out like it can take longer for the baby to feed and you have to 

stop every so often” (Sienna, 27yrs, para 0, interview 3) 

 

Many of the breastfeeding intenders had mentioned a disadvantage of breastfeeding 

was their perception of how demanding it was but their belief in the benefits outweighed 

the time factor and this is stated by one mother:  

“you don’t have to go and make up a bottle and wait for it to cool and um.... you 
know it’s just there so it convenient wise” (Abigail, 30yrs, para 0, interview 3). 

 

2. Can get into a routine easier with formula feeding 

 

Many of the women expressed the concern that it is harder to get into a routine with 

breastfeeding: 

“it can take longer for the baby to feed and you have to stop every so often it’s 
really hard to judge like, were as a bottle if you say you need fed every 3-4 hours 
were that is just…“ (Sienna, 27yrs, para 0, interview 1)  

And formula feeding would be: 

 “just think it’s easier for me” (Sienna, 27yrs, para 0, interview 1). 
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B. Breastfeeding is supposed to hurt 
 

 
 
 

A number of women had the impression that breastfeeding would be painful, especially 

after listening to others “people say it’s actually sore” (Anna, 37yrs, para 2, interview 1), 

and another woman had heard similar: 

“it can go wrong you can end up getting hurt, my friend got hurt on hers and she 
can’t breast feed anymore” (Ruth, 23yrs, para 0, interview 1). 

So often this barrier lead to the women not wanting to initiate breastfeeding because: 

“I just didn’t really want to have something extra painful” (Ruth, 23yrs, para 0, 

interview 1). 

It is true that many women experience pain with breastfeeding due to early latching 

problems and nipple trauma (Jackson & Dennis, 2017). 

 
 
A. Other people can help me with feeding 
 
 
 

 

Important consideration for the formula feeders was that they could ‘hand’ the baby over 

to family members so that they could get a break, particularly to partners: 

“my partner actually asked, em, could he join in with the feeds” (Ruth, 23yrs, para 
0, interview 1). 

 while a number of women realised that formula feeding meant: 

“if you needed her minded then it was easier just to give her the bottle” (Sienna, 
27yrs, para 0, interview 3).  

One woman with unstable epilepsy shared a particular concern about her potential 

admission to hospital and would have to leave the baby:  

“Em in case I needed to go somewhere, or I was in hospital or something” 
(Charlotte, 27yrs, para 1, interview 1).  
 

This finding is common to the general population (Cabieses, et al., 2014), however 

concerns over having to leave a your baby due to hospitalisation would not be a normal 

barrier and is distinct to this population group, or those with chronic conditions where 

hospitalisation is a regular occurrence.  
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B. It’s better for my baby if I formula feed 
 
 

 

1. Bonding  

Bonding with the baby was one of the most regular cited influences and advantages of 

breastfeeding amongst all of the women, with many of the formula intenders knowing 

this benefit too: 

“I heard it’s meant to be better for the baby and.... you bond better with.... with 
the baby” (Sienna, 27yrs, para 0, interview 1). 

however, none of these women mentioned a lack of bonding due to formula feeding, and 

one woman stated that not being breastfed had not caused her any issues:   

“It does seem to be a like a really like a nice bonding thing between, you know 
mother and baby like, but again like, I mean I’ve no issues like you know and I 
was never breastfed (laughs)” (Daisy, 30yrs, para 0, interview 1) 

 
 
2. So Smoking won’t affect my baby 

 

One of the women thought it was better for the baby if she didn’t breastfeed as she 

thought smoking would cause harm to the infant: 

“Eh no, I smoke, so I just, I wouldn’t do it, yeah, well the midwife told me it doesn’t 

pass on, But I still don’t trust it” (Charlotte, 27yrs, para 1, interview 1).  

This has been cited before in the literature by Schalla, et al (2017) who said women have 

a fear of smoking and breastfeeding, showing that this is in common finding within the 

general population. 

 

3. So my Medication won’t affect my baby 

Only one woman in the group of formula intenders had a concern about the transfer of 

her medication into breastmilk: 

“Don’t know, just cause of all the medication I take, and I didn’t really want to 
breast-feed, Like that’ll all still be in your system if you think about it” (Anna, 37yrs, 
para 2, interview 1) 

 which demonstrates that this group of women were not overly affected by the risk of 

their medication transferring to their infant and perhaps, other social and personal 

barriers were of higher importance. This woman finished answering the question by 

stating: 
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“Yes, even the thought of having someone on me, I couldn’t imagine it” (Anna, 
37yrs, para 2, interview 1). 

 so it must also be considered that as the researcher and the PIS mentioned medication 

transfer in breastmilk, this could have made the participant more aware of this scenario 

and this could have been used as an excuse not to breastfeed when her attitude in 

particular was more predictive of her intention. She also did not look for information on 

breastfeeding and epilepsy to find answers to concerns about medication.  

 
 
C. It worked well for me before 

 

 

As discussed before, previous good experience with breastfeeding is a factor when 

deciding to breastfeed again. Our findings show that the same influence is relevant to 

formula intenders. A number of the women had used formula beforehand and were 

happy to do so again:  

“I gave my wee boy bottles and I was happy with it” (Charlotte, 27yrs, para 1, 
interview 1)  

whilst another woman had not had the chance before, and it was not something she had 
considered this time either: 

“with my wee girl I was just too young to do it. I had to go back to school and 
stuff, so I never really got the chance to do it” (Sienna, 27yrs, para 0, interview 
1). 

Following the birth of their baby, the women who formula fed had little changes in their 

influences, still citing how much easier formula feeding was deemed and how it meant 

others could help them with feeding. It must be noted however that the researcher was 

unable to ask all the women about their influences and the benefits they now knew about 

breastfeeding as some developed ‘difficult’ attitudes during the interview, answering with 

single words and it was clear they were feeling uncomfortable and possibly felt judged. 

6.4.3 Summary 

 
To summarise, this group of women were definitely not going to breastfeed and placed 

higher value on convenience and benefits for themselves such as getting into a routine, 

than they did on the benefits to their infant by breastfeeding. Although the majority had 

a positive attitude towards breastfeeding, none tried breastfeeding once their infant was 

born. 
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6.5 Theme Three: Wanted to try breastfeeding but… 

 

6.5.1 Attitude 

 
The attitudes of this group of women regarding breastfeeding was mixed with more 

positively disposed: 

“It’s the better option for the baby so I suppose it’s the best thing to do really” 
(Macey, 26yrs, para 0, interview 1),  

 
although was often followed by negative comments:  

“It’s hard work [laughs]. Em. Before now I’ve always had it in my head that it was 
nearly frowned upon if you didn’t” (Faith, 36yrs, para 0, interview 1) 

 

Another woman who was undecided in her intention to breastfeed stated: 

 
“Em, well I mean, breastfeeding doesn’t bother me like, it’s not like I object to the 
idea of breastfeeding, em, you know, and it probably is the best nutritional for the 
baby, like, but em, its suppose it’s just each to their own, kinda thing like, and I dunno, 
I’ll see near the time, it might be a last minute decision once the babies born (laughs)” 
(Elizabeth, 27yrs, para 0, interview 1). 

 

None of these women tried breastfeeding following the birth of their infants. 

 

6.5.2 Subjective Norms 

 
Many factors influenced these women’s decisions and it could arguably be the most 

important group of women in the study as they had strong and concrete reasons why 

they did not breastfeed. Some had originally intended to, changing their minds either by 

the second interview or once their baby was born. Some of these factors are discussed 

further below. 

 

 

 

3. I wanted to try breastfeeding but… 
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A. It is better for my baby if I formula Feed 

 

 

 

1. My Medication could transfer to my baby 

 

In particular, two of the study women expressed concern that their medication would 

transfer to their infant through the breastmilk from the first interview, and the information 

they had did not address their concerns:  

 
“I’m thinking I will breast feed, depending on, I want to do a bit more research 

on how like the tablets will transfer into the milk I’m not 100% sure about that” 

(Macey, 26yrs, para 0, interview 1) 

 

 This mother decided not to breastfeed due to lack of evidence about the transfer of 

medication into her breastmilk: 

 

“well it’s mainly because of the lack of information about the medications going 
into breastmilk, mostly the clobazam” (Macey, 26yrs, para 0, interview 1) 

 
She felt that knowing exactly what her baby was receiving through formula was more 
important than the risk of not breastfeeding:  
 

“I find formula feeding, it’s easy, and I know exactly what she’s getting because 

all the ingredients are on the box and I’ve no worries about any tablets that I’ve 

taken” (Macey, 26yrs, para 0, interview 3) 

 

One woman felt that enough harm had already taken place during pregnancy: 

“well I would have liked to try breastfeeding, I just don’t think it would have been 
good with my medication I am on, I’m on 4000mg of that Keppra and then the 
Tegretol as well, it’s just too much, I didn’t want it in his system too, even though 
it will be in his system (during pregnancy), I just thought you know what, I’ll just 
bottle feed for now, you know it’s not going to kill anybody (laughs)” (Daisy, 30yrs, 
para 0, interview 3) 

 
Both of these women had justification for their concern, as one was on clobazam and 

this is not one of the commonly prescribed AEDs and there is less information on its 

transfer in breastmilk. The second woman was on a combination of two AEDs at high 

doses. 
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However, further exploration during interview demonstrated their limited sourcing of 

information and their reliance on other parents: 

“Some saying it’s safe and then it’s been Lamictal it’s been the most information 
I could find rather than clobazam and some say it’s safe and some haven’t. I only 
rely on forums like mums net and stuff like that” (Macey, 26yrs, para 0, interview 
1).  

 

In addition, the second woman did not bother as she had been advised not to and trusted 

her HCPs: 

“no to be honest I just thought to myself if I’m not going to do it there’s no point 
in even” (Daisy, 30yrs, para 0, interview 1) 

 

One woman had also considered that her skincare products may also pass medication 

to her infant: 

“skincare products like any ingredients in them I don’t know like how safe they 
would be if they would transfer into breastmilk” (Macey, 26yrs, para 0, interview 
1). 

 

However, she was clear about the difference and her ability to stop using these, unlike 

her medication:  

“Because I had to stop like all my skincare” (Macey, 26yrs, para 0, interview 1). 

 

 

A. It is better for me if I formula Feed 

 

1. As breastfeeding would increase my seizure risk 

 

Some women were very well informed about their epilepsy and were confident in 

describing their epilepsy classification and medication regimens and how breastfeeding 

would affect their epilepsy. Some wanted to try breastfeeding, but too many barriers were 

in their way. A particular barrier that is specific to this population and is not well 

researched was their risk of having a seizure due to breastfeeding.  

 

A number of women were extremely concerned about their seizure risk if they breastfed: 

“I mean I can always just imagine breastfeeding a baby and having a seizure in 
the middle of it and collapsing on top of him or something” (Daisy, 30yrs, para 0, 
interview 1). 

Another mother stated: 
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“tiredness, because if you think about it, I’m not getting much sleep as it is if I 

had of been on demand feeding it would have just made me have more seizures” 

(Macey, 26yrs, para 0, interview 3).  

This concern is not surprising, as sleep deprivation is known to have a major impact on 

increasing the likelihood of having a seizure (Cheng, 2019), although some of the women 

often recognised that being a new mother came with its reduction in sleep anyway: 

“I know you’re going to be tired anyway after having a baby and feeding it 
normally by bottle” (Faith, 36yrs, para 0, interview 1).  

Breastfeeding is often described as inconvenient and demanding in the general 

population, with many women believing the physically and mentally demanding aspect 

of breastfeeding as too much of a challenge (Jones, 2018; Brown, et al., 2011). 

Subsequently, combining these factors of demanding, lack of sleep and ultimately 

seizure risk it is not surprising that she had the concerns of all three: 

“also, how tired people get because that can trigger a seizure and I’ve heard it’s 
really constant and demanding too” (Macey, 26yrs, para 0, interview 2) 

However, many women expect their baby to sleep well from infancy, with it often being 

a goal of parents, with increased feeding often happening to encourage sleep. Yet 

studies have demonstrated that sleeping patterns of infants and toddlers vary greatly, 

and that breastfed babies feed more at night, but do not actually wake any more often 

than formula fed babies (Brown & Harries, 2015; Mindell, et al., 2010). Dispelling this 

myth to first-time mothers, that breastfeeding means less sleep would be helpful to any 

first-time mother. 

 

2. It meant no one could help me 

Women throughout the study expressed concern that breastfeeding meant partners and 

other people could not help them feed their baby. This is a common concern for the 

general population, with grandparents in particular feeling excluded if they could not feed 

the baby (McAndrew, et al., 2012; McFadden & Toole, 2006). 

Some partners requested formula feeding:  

“My husband wanted to feed as well, em, he was, to be honest he was just like, 
just bottle feed, it’s going to be easier for everybody, and he gets a say in it too, 
it’s his baby as well” (Daisy, 30yrs, para 0, interview 3). 

 
This mother recognised that help meant she could get more sleep: 
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“I could hand him over, to my mum or my husband, and I could be like, here you 
go, here’s the baby, here’s the bottle, I’m going to sleep” (Daisy, 30yrs, para 0, 
interview 3). 
 

One woman who was undecided in her intention had focused on the negatives:  

“Em, well I suppose just the fact that you can hand the baby and the bottle to 
someone else, and you know, it takes a lot of the work away, you know, you 
kinda, pregnancy and labour and birth are probably, like nearly hard enough” 
(Elizabeth, 27yrs, para 0, interview 3) 

 
She also expressed concern that her husband would be unable to help or bond with the 

baby:  

“but I would imagine it helps you know, the dad to bond as well, that they have 
that role, whereas unless you kind of express it they can’t really feed the baby 
like” (Elizabeth, 27yrs, para 0, interview 3) 

 
 

3. It is supposed to hurt 

 
As demonstrated throughout, fear of breastfeeding hurting is a common barrier to 

initiation and leads to early cessation of breastfeeding (Feenstra, et al., 2018). A number 

of women in this group expressed the same concerns: 

 
“You know the way people find it hard sometimes for baby to latch on, and you 
know, struggle to, even with expressing milk and that, and, em the whole nipple 
cracking and stuff doesn’t appeal to me greatly” (Elizabeth, 27yrs, para 0, 
interview 1) 

 
 

4. Breastfeeding is too demanding 
 

Breastfeeding was perceived to be ‘demanding’, and a barrier for many women. It was 

another frequently cited barrier for these particular women: 

“Some girls in the wee group I’m in are breastfeeding and they don’t get a break, 
they are constantly like attached” (Daisy, 30yrs, para 0, interview 1). 

 while she had heard detrimental stories from her friends confirming this fear 

“em well yeah, yeah, a friend of mine had a baby there not so long ago and she 
was she started breast feeding and she was a mess, I mean this woman is one 
of the strongest women I know, and it absolutely killed her” (Daisy, 30yrs, para 0, 
interview 1). 

This mother didn’t want to be a failure:  

“And people just think they’re a failure you know if they can’t do it right and I’m 
just not ready for that (laughs)” as this could have impacted on her mental health 
“and my mental health is a huge problem for me so bottle feeding is definitely 
working for us” (Daisy, 30yrs, para 0, interview 3). 
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Another woman believed that breastfeeding was demanding and would mean she could 

not establish a routine with her infant: 

“It’s constant they need the breast more than bottled milk because it’s more of 
like a routine with bottle with formula” (Macey, 26yrs, para 0, interview 1), 

Another women was of the same opinion: 

“suppose it’s harder to get an established routine, I know that’s maybe not what 
people would like you to say but you know” (Elizabeth, 27yrs, para 0, interview 
1) 

5. So I know what my baby is getting 

Concern over milk quantity when breastfeeding is a common concern for the general 

population and relates to the mother’s self-efficacy and her belief that she is able to feed 

her baby (Wagner, et al., 2013). A number of women expressed concern about this: 

“not being able to track how much you baby’s taking, that kind of stuff, at least I 
know how much he takes… he feeds every three hours and you kinda know with 
this what he’s going to do and you know what he’s taking and stuff.” (Elizabeth, 
27yrs, para 0, interview 3). 

 

one woman had experienced her baby sucking for more than just nutrition:  

“At least I know how much he takes… cause he does this thing where he fakes, 
he fakes taking the bottle, so he’s sucking the bottle but nothings coming out of 
it, so if your breastfeeding and stuff like that, I wouldn’t have known he was doing 
that” (Daisy, 30yrs, para 0, interview 3). 

 
 
 
C. It didn’t work out for me 
 
 
 
 

One woman in particular wanted to breastfeed and was extremely passionate about it, 

however she knew that lack of sleep was a major reason for bringing on a seizure, so 

she had put procedures in place with the aim to combi-feed and protect both her and her 

baby  

“I was gonna combi feed the bottle during the day, then breastfeeding at night, 
for sleep, it’s more beneficial for mommy and baby” 

 

specifically, this woman had sought help and information regarding the transfer of her 

medication into the milk, looking at reputable sources and contacting The Breastfeeding 

Network: 

“I want it to be a beneficial experience for the baby, not harmful because… you’re 
already kinda worried, in case you’ve done any harm to the baby while it’s been 
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in here and then you don’t want to just keep giving it the medication 
unnecessarily, I had, had wanted to almost use haha it was in a difficult position 
because I had wanted to use the breastfeeding as a ummm... a kind of way to 
help any damage I had possibly done with my Eplim but also know that there was 
Epilim in my breast milk so I didn’t really know” (Emily, 31yrs, para 0, interview 3) 
 

Unfortunately, she had issues with latching:  

“I had intended to obviously breast feed or eh combi feed and then um.... just 
circumstances regarding um... him latching on and stuff and kinda a wee bit of 
the support that was available and how quickly I was released from hospital um.... 
made me...ah well obviously remember I said to you the last time about him that 
if they we looking after him over night they were giving him formula... so I knew 
he was able to take formula and formula settled him and I kinda felt a wee bit 
kinda felt a wee bit pressured” (Emily, 31yrs, para 0, interview 3) 

 

A number of the women in this group recognised down sides to formula feeding, 

mentioning that it was expensive to purchase, and one woman had doubts in her decision 

to formula feed: 

“sometimes I wonder ah you know, should I give it a bit of a go, even at the start, 
but to be honest when I look back towards the birth, I don’t think eh, I could have 
managed it to be honest. My body had been through enough” (Elizabeth, 27yrs, 
para 0, interview 3) 

 
This woman had no concerns about increased seizure risk or medication transfer, with 

convenience being her biggest influencing factor: 

“I don’t really have anything in relation to the medication, you know like, I think 
that will be fine, eh, just I suppose the general kind of things people think about 
when they are breastfeeding, just the general aspects of it but, nothing in relation 
to the medication, I’m pretty satisfied that I don’t think it will affect the baby” 
(Elizabeth, 27yrs, para 0, interview 1). 
 

Moreover, this woman was heavily influenced by friends and family who had breastfed; 

however, this is discussed further in the “listening to the advice of others” theme which 

follows. 

6.5.3 Summary 

 
To summarise, the women which fitted this theme had positive attitudes towards 

breastfeeding and were all able to name many benefits for choosing to breastfeed, 

however their subjective norms affected their decisions in a negative way, having been 

concerned about medication transfer, increased seizure risk and  how demanding 

breastfeeding was deemed to be. They all expressed a desire to breastfeed, with one 

woman as mentioned above having regretted not trying to breastfeed.
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6.6 Theme Four: listening to the advice of others 

 

6.6.1 Subjective norms 

This theme reflects the primacy of the influence of others or subjective norms in women’s 

decision-making regarding infant feeding.  Subjective norms are determined by the 

perceived social pressure from others for an individual to behave in a certain manner 

and their motivation to comply with those people's views. In the first interview, a number 

of women stated that their decision to breast or bottle feed was not influenced by others:  

“No it’s all myself there was never anybody that actually put me off doing it it’s  
just sort of myself it’s just not for me (Katherine, 27yrs, para 1, interview 2). 

Nevertheless, the impact of others on women’s decision-making emerged throughout the 

interviews, with one woman stating that her decision to breastfeed was made during her 

teenage years, having learned of the benefits at school: 

“I actually made the decision back when I was 16. I was doing home economics 
and it was all the health benefits and I just thought why not” (Abigail, 30yrs, para 
0, interview 1).  

However, the main influences on women’s decision-making were family, peers and 

HCPs.   

The answers to the question of “who has impacted on your decision” are detailed in 

Figure 6.6 and are further discussed.

 
 

4. listening to the advice of others 

4

4

2

1

10

0 2 4 6 8 10 12

Partner

Family and Friends

HCPS

Education

No-one

Who has impacted on your decision?

Figure 6.6 Who has impacted on your decision? 
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1.  A friend of mine … 

 

 

 

Mc Andrew et al. (2012) reported that people often engage in behaviours ‘to fit in’ with 

their or friends or peers.  The influence of peers encouraged women to breastfeed;  

“Um yeah well a few of my friends breastfeed and just seeing how well – I got to 
see how difficult it was at the start as well, so I’m not going into this silly and 
thinking it’s easy and baby just does it automatically when it’s born and it’s not 
sore and it’s just one of those things, but I also got to see the benefits, how lovely 
it is for the baby and their relationship (Emily, 31yrs, para 0, interview 1) 
 

Yet another was upset that friends had made her feel ashamed for not being able to 

breastfeed: 

“the face I get from some people and the comments I’ve got because I said I 
wanted to breast feed and because I’m not... who should know better. Not just 
because they are breast feeding, they should know better but they should know 
um... because of the feeding choice that they have made... and how guilty your 
made feel...” (Emily, 31yrs, para 0, interview 3) 
 

This woman had utilised the support of online peers “there’s a breast-feeding Northern 

Ireland page on Facebook and em, one of my friends had added me to it,” (Emily, 31yrs, 

para 0, interview 1). This is important to consider as peer support is not simply confined 

to a close group of friends. It includes social media and online friends, which is becoming 

increasingly popular and vital in supporting women in not only breastfeeding but with 

epilepsy https://www.facebook.com/groups/1659925724021319/ (Feenstra, et al., 2018; 

Mannion, et al., 2013; Edwards, et al., 2013; Mannion, et al., 2013) .  

 

In addition, hearing ‘horror’ stories from friends had a negative impact on a woman’s 

decision to breastfeed. A woman who was undecided regarding feeding choice described 

the impact of a friend’s experience:  

“em well yeah, yeah, a friend of mine had a baby there not so long ago and she 
was she started breast feeding and she was a mess, I mean this woman is one 
of the strongest women I know and it absolutely killed her” (Daisy, 30yrs, para 0, 
interview 1). 

There were also women who made decisions based on peer experience rather than 
evidenced-based information: 

“a lot of the people I know who have breastfed, their babies have had em, a lot, 
like lactose and gluten intolerances and you know stuff like that, now I don’t know 
if that’s coincidental, it could be, but it seems to be anybody that I know who’s 
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breastfed has had those problems, so I’m hoping that I won’t have those 
problems Yeah because again, it actually is another reason why I was, not 
against breastfeeding, but again, It helped me make a decision because I didn’t 
want that for my baby” (Elizabeth, 27yrs, para 0, interview 3) 

This is consistent with other research where negative peer experiences persuaded the 

women to choose bottle‐feeding  (McFadden & Toole, 2006).  

 

Importantly, women did not refer to any of their peers as living with epilepsy within the 

context of infant feeding choice.  Moreover, they did not seek online support from other 

women with the condition.   

 

 

2.  Family 

 

 

A number of the women in the study had strong familial support, with breastfeeding being 

the normal in their household. One woman in particular had been breastfed herself, along 

with her siblings “mummy breastfed all of us” (Anita, 34yrs, para 0) and for another 

woman it was actually her mother in law who had breastfed and therefore her husband 

was a supporter:   

“actually, my mother in law, she breastfed all 3 of her children. My husband is 
very for it and he would, he would be very encouraging” (Abigail, 30yrs, para 0, 
interview 3). 

Such findings are consistent with evidence that positive family support is important in the 

decision-making processes for women regarding infant feeding (Al Namir, et al., 2017). 

 

On the other hand, some women commented that it was actually their partners who 

wanted them to formula feed “my partner actually asked, emm, could he join in with the 

feeds” (Ruth, 23yrs, para 0, interview 1) while another woman stated:   

“My husband wanted to feed as well, em, he was, to be honest he was just like, 
just bottle feed, it’s going to be easier for everybody, and he gets a say in it too, 
it’s his baby as well” (Daisy, 30yrs, para 0, interview 3). 

One woman had parents who were not supportive: 

“my parents and his parents are still both old school, oh he’s hungry all the time, 
give him the bottle” (Eleanor, 31yrs, para 0, interview 3).   

The absence of grandparent support has been shown to be detrimental to breastfeeding 

with grandparents often feeling excluded (McFadden & Toole, 2006).  Nevertheless, this 

woman chose to breastfeed because of her partner’s support and encouragement.  
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3. HCPs  

 

 

 

The advice from HCPs is all so confusing  

 

Women reported that the advice provided by HCPs in relation to breastfeeding was 

inconsistent resulting in women feeling uncertain and confused in their decision-

making.  Despite such uncertainty women tended to respect the advice of HCPs with no 

reports of questioning or challenging such advice. Some women reported that they were 

encouraged and supported by midwives to breastfeed: 

“well midwives and health visitors have been asking about breast and offering 

support and that” (Sophie, 37yrs, para 0, interview 3),  
 
“The midwife encouraged breastfeeding and said she would meet with me closer 

to the time to discuss my medication” (Macey, 26yrs, para 0, interview 1) 

 

For one woman whose baby was born prematurely the choice regarding feeding method 

was essentially made for her by the midwives and doctors: 

“so, you had thought you would do breast and then basically because she was 
early, she was put on it because of her sugars?” (Sophie, 37yrs, para 0, interview 
3). 

 

And another woman still considered her baby breastfed, even though she had been 

advised to top up: 

“she’s breast feeding and the only reason she’s getting anything else is because 
she needs it – for a medical reason” (Anita, 34yrs, para 0, interview 3). 

 
On the other hand, some women reported that they were advised by HCPs not to 

breastfeed, after previously having been unconcerned: 

“Yes, because I was told with the oxycarbamazepine because it hadn’t been fully 
tested or whatever that I wouldn’t be able to. I was recommended not to. but prior 
to that I said I would have liked to have had a go at it” (Samantha, 33yrs, para 1, 
interview 3).  
 

All the same, these women did not search for any information regarding this, they trusted 

their HCPs. However, further investigation is required to determine if they were using it 
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as a scape goat, to distract from having to say that they simply did not want to breastfeed, 

they were happy being told to formula feed because it was then no longer their decision. 

 

Moreover, the HCP advice was not consistent throughout pregnancy with one woman 

reporting: 

“em yeah, I said you know at the beginning they were like no no, and then 
whenever we were in the last time …… (the midwife) was like are you going to 
breastfeed? and I was like what? (laughs) you know I; I was kind of like oh I 
thought I wasn’t supposed to you know?” (Daisy, 30yrs, para 0, interview 1). 

  
Indeed, woman also sought to rationalise the advice that was provided:    

“I exclusively wanted to breast feed, but the midwife was coming out and he lost 
about a pound weight.... and she suggested even giving him top ups to even try 
and bring his weight up, because I just wasn’t producing enough milk, and he 
was falling asleep during feeds.... she also suggested em... trying to express 
more to you know...” (Abigail, 30yrs, para 0, interview 3)  

 
“I am concerned about the tegretol, em and about how much tegretol em would 
be going into my baby’s system. I’ve read bits and pieces about it yeah, but to be 
honest I’m still going to breastfeed” (Anita, 34yrs, para 0, interview 1). 

 

However, this was not always the case, with many trusting the advice of their HCPs and 

not looking any further  

  

“No I’ve heard that Keppra is one of the safer ones to be on so I didn’t look up 
anything” (Susan, 27yrs, para 0, interview 1). 

 
“anything that I’ve seen is kinda been that it’s safe for breastfeeding, you know 
and the GP kinda said that as well” (Elizabeth, 27yrs, para 0, interview 1). 

Furthermore, there was still the case of some women not trusting their advice too: 

“then I spoke to (The Midwife) too and she said it was safe but I’m still not 
convinced because there’s so little information” (Macey, 26yrs, para 0, interview 
2). 

 

 

6.6.2 Summary 

It was clear that family and friends influence weighed heavier that HCPs on these 

women’s decision making. Family and friends were cited most frequently as being 

influential in their decision of infant‐feeding method. Examples emerged of friends in 

particular describing their own negative experiences of breastfeeding which often 

impacted on their decision and they chose formula feeding, whereas positive family 

influences encouraged the women to breastfeed.    Most of the women trusted their HCPs 

advice and did not look for any further information.
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6.7 Support from HCPs 

 
The women were asked if they felt that they had adequate support from their HCPs 

during their pregnancy and into motherhood, with the majority saying that they had done 

"Oh yeah, yeah definitely" (Ruth, 23yrs, para 0). HCP support, particularly epilepsy 

specialist Nurses have been shown to play a major role in supporting and empowering 

people with epilepsy (Higgins, et al., 2019) while other studies have shown that support 

by HCPs is vital in a successful breastfeeding journey (McFadden, et al., 2017). 

In spite of this, the women’s comments were mixed, some women credited their HCPs 

for not pushing breastfeeding, leaving the decision completely up to them 

“when I first seen the midwife, em, she asked what my plans were and I told her 
basically what I told you and she said “I’m not going to push you either way” em 
so maybe if I’d said breast she would have told me something different, I don’t 
know”  (Elizabeth, 27yrs, para 0, interview 1) 

whilst another actually thought they did not push enough 

“So you know a lot of it’s on you and your determination. My health visitor and 
community midwife – they were nearly almost like, ack you’ve done three weeks– 
if you wanna give up, give up. You know. So I think a lot of the healthcare 
system…it’s all about the mummy, whereas I come from a perspective where it’s 
all about her” (Anita, 34yrs, para 0, interview 3) 

 
Furthermore, one woman who did not continue the study had expressed concern that a 

lack of support was a contribution to her failure to previously breastfeed successfully  

“just want to get try and get a bit more information and support than last time 
Because I think if I had have had a bit more support last time I would have kept 
it up” (Rose, 28yrs, para 2, interview 1). 

 
The support for women regarding their epilepsy was not always acceptable, with one 

midwife making the woman aware that if she needed sleep, her baby would be given 

formula: 

“remember I said to you the last time about him that if they we looking after him 
over night they were giving him formula...” (Emily, 31yrs, para 0, interview 3), 

 and they did not accommodate her need of sleep but desire to breastfeed. 

 
And one woman felt that community midwives needed education in the area of epilepsy 
 

“because the midwife had concerns with me having epilepsy and she was telling 
me, I actually got so angry, she was like just get a cushion and sit on the floor 
and feed your baby, and I was like, are you serious? I said Eh no, I’ve got my 
own wee plan in place here, I feed him in towards the bed, so he will land on the 
bed or sofa if something happens, if I’m not feeding well I’ll phone somebody, I 
don’t need to sit on the bloody floor, plus it takes me a lot longer to get up and 
down off the floor you know what I mean! I was really angry cause I don’t think 
she really had much insight of epilepsy and I think you know, giving your advice 
on something you’re not clear on Is kind of wrong, I wasn’t really happy about 
that” (Daisy, 30yrs, para 0, interview 3) 
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One woman in particular had such a bad experience she felt she had been bullied: 
“I had a really terrible experience, I can’t – to the point of, I had such a bad 
experience regarding breastfeeding to the point that it put me off wanting to be in 
an NHS hospital ever again, as a breastfeeding mother. Em I would go as far as 
to say I was bullied, by the midwife, who wasn’t sympathetic to the fact I had lost 
a lot of blood and couldn’t get out of bed to lift the baby, and who was very 
impatient and said, did I not already show you how to have her latch on? Yeah 
she was horrible…and I actually ended up having a seizure in hospital. You know, 
as somebody who was em stable and on long-term medication, gone through a 
pregnancy, never had a night-time seizure, in more than ten or fifteen years, that 
all happened because of somebody giving me a hard time about breastfeeding” 
(Anita, 34yrs, para 0, interview 3) 

 
 
 

6.7.1 Summary 

 
Support from HCPs was not consistent, especially following the birth of the babies and 

regarding breastfeeding. More education to midwives dealing with women with epilepsy 

is vitally important, not only regarding the condition and management during pregnancy 

and postpartum, but also how to support these vulnerable women with breastfeeding. 

Midwives were not sympathetic to the women’s medical condition and did not have a 

desire for breastfeeding to succeed.  
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6.8 Feeding Concerns 

 

The women were asked if they had any concerns about feeding at the first interview and 

again postpartum. Not all the women had concerns, particularly the formula intenders. 

There are many barriers to breastfeeding in the general population as detailed in Figure 

1.2.3. The main concerns with breastfeeding in women with epilepsy are depicted in 

Figure 6.8. And although the majority of the women had no concerns, notably medication 

transfer, lack of sleep increasing seizure risk and perceived pain were more commonly 

cited, some of which have already been discussed in full. However, the others are 

discussed below 

 
 
A number of women in the study had concerns over mastitis: 

“Just really if you get the likes of, say, mastitis you wouldn’t be able to feed the 
baby” (Abigail, 30yrs, para 0, interview 1)  

while one woman in particular had previous experience of over-supply and mastitis 

“Mastitis is a massive thing for me”(Rose, 28yrs, para 2, interview 1). This is a recognised 

barrier to breastfeeding in the general population too and more help recognising the 

symptoms early and seeking treatment or using self-treatment is important in reducing 

the seriousness of mastitis. Rectifying over supply early by sticking to one breast at each 

feed early to prevent engorgement is also important to prevent mastitis from occurring  

(NHS, 2019; Feenstra, et al., 2018; Thulier & Mercer, 2009). 

 

Figure 6.8 Concerns regarding feeding Antenatally 



181 
 

181 
 
 
 
 

Many women report being uncomfortable feeding in public, with public shaming or 

society’s attitude to breastfeeding being seen as a barrier to breastfeeding (Wojcicki, et 

al., 2010; McFadden & Toole, 2006). In the UK women have shown concerns about 

feeding in public (Jones, 2018). The equality act (2010) states that breastfeeding cannot 

be discriminated against (British Chambers of Commerce, 2010), however, social and 

cultural attitudes and negative experiences with breastfeeding in public are definite 

barriers (Wojcicki, et al., 2010). Most women had no issues at the thought of others 

feeding in public, even women with no intention to breastfeed  

“I think it’s disgusting the way girls are treated and that’s the Gods honest truth 
like, just because it’s not for me it’s just I don’t find it disgusting in the slightest or 
anything no” (Katherine, 27yrs, para 1, interview 1), 

 
Whilst one lady was not concerned by doing it herself  
 

“I’m a very liberal person and I’m very open, and very comfortable about 
breastfeeding in public” (Anita, 34yrs, para 0, interview 1). 
 

 with only one woman, who was mentioned before having an issue with it “What I found 
difficult was – we had so many visitors” (Samantha, 33yrs, para 1, interview 1). 

 

 

The women were asked following their babies’ birth if they had any concerns with feeding 

as depicted in Figure 6.8.2, 

 

0 2 4 6

GENERAL FEEDING CONCERNS

CHOICE OF FORMULA

NO

CRACKED NIPPLES

UNABLE TO BREASTFEED

LOW SUPPLY

PAIN

LATCHING DIFFICULTIES

COMBI-FED DUE TO WEIGHT ISSUES

Have You Any Diff icult ies With Feeding ?

Figure 6.8.2 Concerns regarding Feeding Postpartum 
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Commonly mothers experience difficulties latching their infant (Garbarino, et al., 2013; 

Thulier & Mercer, 2009), with up to 40% of women struggling (Feenstra, et al., 2018). 

Problems with latches cause pain and can lead to nipple trauma. NICE (2017) 

recommends an appropriately trained individual to observe the woman feeding to ensure 

attachment is correct This is important, as the perceived pain actually happened for a 

couple of the women: 

“my nipples have started – I noticed whenever I was expressing last night that 
my nipples have started to crack a bit so I’ve started putting on this gel or cream” 
(Sophie, 37yrs, para 0, interview 3), 

 which could possibly have been due to latching problems as one woman described 

“latching on isn’t easy” (Anita, 34yrs, para 0, interview 3).  

Other barriers to consider are birth complications, infants being admitted to neonatal 

units, failure to thrive  (Kair & Colaizy, 2016; Keely, et al., 2015; Brown & Jordan, 2013; 

Thulier & Mercer, 2009). Although all of these were not assessed in the study, a number 

of the women had to top up with expressed milk or formula due to ‘failure to thrive’ and 

some studies considering AEDs in particular have also demonstrated that top ups were 

necessary (Drugs and Lactation Database, 2020). 

6.8.1 Summary 

 
The worries and concerns of women with epilepsy are in the most case, the same as the 

general population, however they have the extra worries of increased seizure risk and 

medication transfer which are detrimental ‘subjective norms’ which have been 

demonstrated to hinder a decision to breastfeed.  Ensuring support is given antenatally 

to reduce concern and following the birth of the baby may improve breastfeeding initiation 

and duration.
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6.9 Change of Influence during Pregnancy 

 
Following birth, the women were asked if their influences had changed throughout their 

pregnancy, and if they now knew anything which they hadn’t before. The majority of the 

women said no (n=10) however, a number of them did express new factors.  

 

Having the experience of being able to express milk for someone else to feed was a new 

influence for a number of the women, and one which they had not considered before: 

 
“Probably, that she’s getting enough. That we’re able to tell that she is getting 

enough you know– whenever I’m expressing, that I know how much she is getting 

and that Ryan is able to feed, help with the night feeds whenever I’ve expressed 

or formula” (Sophie, 37yrs, para 0, interview 3). 

Moreover, a number of the women recognised that breastfeeding was more demanding 

than they had initially considered: 

“it’s harder at the start than I thought to be honest” (Eleanor, 31yrs, para 0, 
interview 3)  

And 

 “you just be sitting and then all of a sudden you’re like my god I just want to fall 
asleep in the middle of breastfeeding” (Anita, 34yrs, para 0, interview 3),  

although the advantage of not having to make up bottles and use the steriliser was 

considered a new benefit: 

“you don’t have to go and make up a bottle and wait for it to cool and um.... you 
know it’s just there so it convenient wise...” (Abigail, 30yrs, para 0, interview 3). 

One woman’s baby suffered with reflux, and considering she had two previous 

successful breastfeeding journeys she had not expected this: 

“advantages well one would be if he does have reflux it’s easier on his gut, so 
that’s definitely one that I hadn’t thought of before” (Claire, 31yrs, para 2, 
interview 3) 

Whilst the formula feeders realised it was expensive:  

“bottle feeding is quite expensive (laughs)…Its about £11 a tin at the minute and 
he goes through about 1 a week at the minute” (Daisy, 30yrs, para 0, interview 
3). 
 
“can I just say that if I was breastfeeding my steriliser would not be on 3 million 
times a day, nor would I have to worry about buying formula…nor would I have 
to worry about ah buying formula” (Emily, 31yrs, para 0, interview 3) 

 

and they did not believe that their bond could have been any better if they had breastfed  

“I would like to think that like, I know um., the bond between your mummy and 
baby is heavily pushed um... regarding breastfeeding um..., I would like to think 
me and him are still the same” (Emily, 31yrs, para 0, interview 3) 
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And finally, one woman was now proud that she could help make breastfeeding ‘normal’ 

saying that an advantage: 

“is being able to breastfeed in public. Like, not that you’re trying to shove it in 
people’s faces but you’re just trying you know to make it normal… get rid of those 
stereotypes” (Anita, 34yrs, para 0, interview 3). 

6.10 Chapter Summary 

 
The findings of this study showed that feeding intention was significantly predicted by 

variables from the TPB, which included the women’s attitude towards breastfeeding, their 

perceived behavioural control discussed as their self-efficacy to breastfeed and their 

subjective norms. Woman with a high self-efficacy were more likely to carry out the 

intention to breastfeed, however, this was not relatable to the formula intenders, as none 

expressed a concern that they may be unable to formula feed. 

 

Generally, influences to breastfeed related highly to health benefits, especially for their 

infant, whilst formula feeders’ influences were more concerned with convenience. 

Overall subjective norms were more predictive of breast-feeding intention than was 

attitudes, as all but one woman had positive attitudes towards breastfeeding, even if they 

intended to formula feed.  Breast-feeding promotion targeting women with epilepsy early, 

either at preconception or before should emphasise enhancing women's personal 

breast-feeding attitudes, whilst rebutting myths surrounding breastfeeding. 

 

Peer support had a heavy influence on many of the women, both positively and 

negatively. HCP advice was often adhered to yet did not have such an impact on the 

women’s feeding intentions. 

 

Education to HCPs and especially midwives on dealing with women with epilepsy 

following the birth of their baby is essential, to both support them in breastfeeding and 

preventing stress which can cause an increased seizure risk. Reducing worry for these 

women antenatally and postpartum is also crucial to improve breastfeeding initiation and 

duration. 

 
The influences which impacted on the women’s infant feeding decisions rarely changed 

over the course of their pregnancy, although many new barriers arose once their baby 

was born.  



185 
 

185 
 
 
 
 

 

 

 
 

 

 

 

 

 

Chapter 7: Quantitative Results and Discussion 
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Chapter 7: Quantitative Results and Discussion 
 

7.1 Introduction 

 

Work within this chapter was carried out with the help of Ms Shona Kaya, as part of her 

Masters level work based learning module, supported by Ms Sarah-Jayne Gowdy as her 

final year project. I would like to extend my thanks to them both for their time and 

expertise. The analysis within this chapter is on-going and will continue until all patient 

samples have been completed.  

 

7.2 Analysis of lamotrigine  

7.2.1 Lamotrigine 

Lamotrigine (brand name Lamictal) is a synthetic phenyltriazine antiepileptic, structure 

shown below in Figure 7.2.1A which is chemically unrelated to the other antiepileptics. It 

is weakly basic, and therefore soluble in acidic conditions, further physicochemical 

properties can be seen in the Figure 7.2.1B (Drug Bank, 2020a). In Adults and 

adolescents aged 13 years and above it is indicated for many seizure types both as 

monotherapy or as an adjunctive or monotherapy treatment of partial seizures and 

generalized seizures, including tonic-clonic seizures. In Children and adolescents aged 

2 to 12 years is it indicated as adjunctive treatment of partial seizures and generalized 

seizures, including tonic-clonic seizures and the seizures associated with Lennox-

Gastaut syndrome and also monotherapy of typical absence seizures (Joint Formulary 

Committee, 2020a). 

Figure 7.2.1 Lamotrigine chemical structure. Table indicating some physicochemical properties of the 

compound. 
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Therapeutic blood plasma levels range between 1 - 4 mg/L depending on the dose which 

can range between 50-700mg daily for adults (Joint Formulary Committee, 2020a).The 

therapeutic blood plasma range is equivalent to between 1-4 μg/ml, therefore this can 

be used as a guide to determine the concentration range required for this study.  

 

7.3 Method development for the extraction of lamotrigine from breast milk 

 

7.3.1 Extraction and quantification of lamotrigine from infant formula 

 

In order to quantify the amount of LMT present in samples, it was first necessary to 

establish the standard calibration for this compound, see methods 4.7.1. This was 

achieved using UV-Vis spectroscopy and varying amounts of LMT in the organic solvent, 

acetonitrile (ACN). The absorbance spectra of varying LMT concentrations can be seen 

in Figure 7.3.1.1 with the standard calibration shown in Figure 7.3.1.2.  

  

Figure 7.3.1.1. Absorbance spectra of varying concentrations of LMT from 2.5 – 10.0 μg/ml in ACN. 
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Figure 7.3.1.2. Standard calibration of LMT against the peak area using UV-Vis spectroscopy recording the 

spectral area between 280 – 360 nm.  

 

The linearity of LMT with concentration was excellent within this range with an R2 value 

very close to 1 (0.9973). It can also be noted from Figure 7.3.1.1, that the maximum 

absorbance (lambda max) for LMT occurs at 320nm, however, it is more accurate to 

integrate the area under the curve, this was done between 280 and 360 nm and 

described in the y axis as ‘area under the curve’ in Figure 7.3.1.2. The equation 

generated from this figure could then be used to establish the concentration of unknown 

samples of LMT by determining their absorbance spectrum and integrating the area 

between 280 and 360nm. The concentration range used for these studies was between 

2.5 – 10 μg/ml, so alternative methods are required as the blood plasma range is 

between 1 – 4 μg/ml, indicating that the breast milk levels would be expected to be in a 

similar, if not lower range.  A more accurate method of analysis is that of high-pressure 

liquid chromatography (HPLC). A standard calibration of LMT was established using an 

isocratic RP-HPLC system similar to that described in section 4.7.3. RP-HPLC analyses 

the samples using absorbance, as before, but has the added parameter of being able to 

separate out compounds using polarity. This method is useful in that it has a very 

sensitive photodiode array detector to analyse samples but also as it can separate 

compounds that are similar to one another, which will prove very beneficial for any patient 

on more than one therapy at one time. A HPLC trace is produced showing peaks eluting 

over a period of time. Using the method describe in section 4.7.3 a standard calibration 

curve was produced using six different concentrations of LMT and made up to volume in 
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the mobile phase. The samples were run in triplicate and results were recorded on in 

Table 7.3.1.1 with the standard calibration curve shown in Figure 7.3.1.3.  

 

Table 7.3.1.1 HPLC analysis of Lamotrigine standard calibration by analysing peak areas of samples eluting 

at around 3 minutes and collected between 250 – 320 nm  

Concentrations 

(µg/ml) 

Peak Area (1) Peak Area (2) Peak Area (3) Average Peak 

Area 

0.01 12162 11299 12768 12076.33 

0.025 16314 18289 20260 18287.67 

0.05 30449 27652 33530 30543.67 

0.1 47791 43385 47901 46359 

0.5 186466 175492 195759 185905.67 

1 365368 325756 442652 377925.33 

 

 

 

Figure 7.3.1.3. standard calibration of LMT using RP-HPLC and analysing the peak area of the 
peak eluting at 6-8 minutes 

As can be seen from the standard calibration curve in Figure 7.3.1.3, linearity was good 

with an R² = 0.9995 and a linear equation of y = 366006x + 9062.8, which can be used 

to determine the concentration of unknowns. A further useful parameter to record in 

these studies is that of limit of detection (LOD) and limit of quantification (LOQ). These 

limits are calculated by determining the noise within the HPLC trace over a range of time 

where there are no peaks present and giving it as a ratio to the signal (over a similar time 

period). The LOD, is the lowest value that can be detected within the method and is 

y = 366006x + 9062.8
R² = 0.9995

0

50000

100000

150000

200000

250000

300000

350000

400000

450000

0 0.2 0.4 0.6 0.8 1 1.2

P
e
a
k
 A

re
a

Concentration μg/ml

Calibration curve for Lamotrigine in mobile 
phase



190 
 

190 
 
 
 
 

quoted as three times that of the noise, so a 3:1 signal: noise ratio. The limit of detection 

(LOQ) is the lowest value that can be reliably quantified and is quoted as a 10:1 signal: 

noise ratio. The results from the HPLC method developed are displayed below in Table 

7.3.1.2  

 

Table 7.3.1.2 LOD and LOQ results from LMT HPLC method displaying the standard error. 

N 6 

√N 2.45 

SE 1950.96 

SD 4778.84 

LOD 0. 043µg/ml 

LOQ 0.131µg/ml 

 

The LOD and LOQ (Table 7.3.1.2) gained were LOD=0.043µg/ml and LOQ=0.131µg/ml 

respectively, importantly this is well below that of the blood plasma levels and therefore 

suitable for this research.  

 

Prior to the extraction of lamotrigine from breast milk, method development was initiated 

in baby milk formula (Cow & Gate, stage 2 pre prepared formula). This was to allow for 

the minimal amount of development on human breast milk samples.  

 

The formula milk was stored at 4⁰C until required. To a 1ml sample of baby formula milk, 

a small amount of lamotrigine was added in acetonitrile, along with PBS and 

dichloromethane (DCM), the sample was then centrifuged as described in section 4.7.3. 

These particular solvents were chosen as both PBS and DCM are miscible with ACN, 

but not with each other. The centrifugation step lead to the solvent separation of the 

sample into aqueous and organic based layers, with an additional precipitate in between, 

see Figure 7.3.1.4. 
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Figure 7.3.1.4 Formula milk containing sample of LMT following addition of different solvents and 

centrifugation step in three distinct layers.  

 

The bottom layer of the centrifuged sample was collected. This bottom layer contained 

the DCM, as the density of DCM is greater than that of water (1.33g/ml compared with 

1g/ml), the DCM would always form the lower layer with the lighter water above. In 

addition, given the low solubility of lamotrigine in water (see figure 7.1), it is suggested 

that the LMT would preferentially become solubilised in the lower DCM layer. This was 

confirmed using the absorbance spectra of the lower layer as illustrated in Figure 7.3.1.5.  

 

Figure 7.3.1.5. Absorbance spectra of varying amounts of LMT extracted from spiked samples of formula 

milk.  

 

From Figure 7.3.1.5 it can also be noted that there is a greater degree of ‘noise’ in the 

lower wavelengths, this is due to a blank formula sample being used as a control. The 
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positive results obtained from the formula milk, led to the development of this method for 

use with human breast milk samples.  

 

7.3.2 Extraction and quantification method development from Breastmilk 

 

Prior to any samples being analysed, the method in which to extract the AED from breast 

milk needs to be quantifiable, robust and accurate. Therefore, a number of breastmilk 

samples were obtained from a non-epileptic volunteer and used in this method 

development. The breast milk was spiked with a small amount of LMT and then extracted 

in order to ensure that our method was suitable for this purpose in actual participants. 

The method for extraction was similar to that used for the formula milk, and again three 

distinct layers were observed allowing for a solvent extraction, Figure 7.3.2.1. One of the 

main differences between the formula milk and that of breast milk was the varying 

thickness and density of the middle precipitate layer. The formula milk had an almost 

identical thickness each time, whereas the breastmilk varied between different samples. 

In addition, the breastmilk precipitate was less dense than the formula, this is likely due 

to the presence of varying amounts of natural fatty acids in breast milk, however, further 

analysis would be required to confirm this.  

 

Figure 7.3.2.1. Breast milk containing sample of LMT following addition of different solvents and 

centrifugation step in three distinct layers.  

 

Samples were analysed using HPLC, and when referenced back to the standard 

calibration, Figure 7.3.1.3. a concentration of LMT for each sample was obtained. This 

concentration was calculated as a percentage of the original amount of lamotrigine 

spiked to the sample with the results displayed in Table 7.3.2.  
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Table 7.3.2. Area under the peak observed for each concentration as a percentage of the original amount 

of drug added for spiked breast milk samples with % of extraction achieved.  

Volume of 100μgml 

LMT (μl) 

Calculation % of extraction 

25 (32866/40858)*100 80.44% 

50 (76231/79136)*100 96.33% 

75 (108134/120161)*100 89.99% 

100 (154904/177751)*100 87.15% 

 

The results from the analysis indicate that we are achieving over 90% extraction of our 

original LMT added to the breast milk samples.  

 

7.4. Extraction and quantification of LMT from saliva 

 

The extraction process for saliva is somewhat varied from that of breastmilk, due to the 

differences in the breast milk emulsion compared to the aqueous saliva. A number of 

changes were made in an attempt to maximise the amount of LMT extracted including 

the variation of solvents as well as pH. Saliva samples were collected form a healthy 

volunteer to allow for method development prior to analysis of the infant saliva samples. 

The best results were achieved when adding a small amount of sodium hydroxide to the 

saliva and extracting it into the organic solvent, see methods section 4.7.4. The alkaline 

environment ensured that LMT was in the unionised form and therefore more soluble in 

the organic solvent, ensuring that other non-basic compounds within the saliva remained 

within the aqueous phase and were therefore removed. Once centrifuged the sample 

was separated into two distinct layers with a solid pellet at the bottom, see Figure 7.4.  

 

 

Figure 7.4. Saliva containing sample of LMT following addition of different solvents and centrifugation step 

showing two distinct layers and pellet formed.  
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The saliva samples, once extracted, could then be analysed in a similar way to the breast 

milk samples containing LMT above. Table 7.4. displays the percentage extraction of the 

spiked LMT samples retrieved from the donated saliva. As can be seen from the data, 

there are significant variations in the results obtained between the different 

concentrations, and therefore further method development will be required before 

analysing the infant saliva collected for this study.  

 

Table 7.4. Concentration as a percentage of the original amount of drug added for spiked saliva samples 
with % of extraction achieved. 

 

 

 

 

 

 

 

 

 

 

From table 7.4. it would seem that we are extracting circa 50-60%, this result would need 

to be verified a number of times further to ensure accuracy of the extraction process. 

     

LMT added 
 

% Extraction (%) 

(µg/ml LMT) 
  

1.0 
  

45.39 
 

2.5 
  

75.83 
 

5.0 
  

62.61 
 

7.5 
  

69.96 
 

10.0 
  

34.22 
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7.5. Analysis of participant samples on monotherapy LMT 

 

Only one participant (Eleanor, 31yrs, para 0) recruited for this study was prescribed LMT 

as a monotherapy for epilepsy. This participant was on a relatively low dose on LMT of 

50mgs daily. Two different samples of breast milk were retrieved (~ 5 ml each time), both 

at a similar time of the day (around midday). The samples were taken from storage in 

aliquots of 1 ml for analysis, allowing for each time point to have four repetitions. The 

results of the analysis can be found below in Table 7.5.  

 

Table 7.5. Concentration of LMT extracted from breast milk of participant 1.  

Patient 1 Concentration µg/ml 

BM 1 0.2231 

BM 2 0.4377 

BM 3 0.3237 

BM 4 0.3257 

BM 5 0.2460 

BM6 0.2012 

BM7 0.3661 

BM8 0.4847 

mean 0.326071 

Std dev 0.109422 

SEM 0.041358 

 

Samples 1 – 4 were retrieved from the first breast milk sample and samples 5 – 8 

correspond to the second sample collected. From the breast milk analysed from patient 

1 it can be concluded that she has at least 0.32 μg/ml LMT in her breast milk, when we 

consider the small loss in % extraction from Table 7.3.2 it may be more accurate to 

suggest that she has 0.36μg/ml, however either way it is in the vicinity of what is to be 

expected as therefore can be directly compared to the amount of LMT in baby saliva. 

The infant saliva will be analysed in the near future when the saliva extraction process 

has been verified.  
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7.6 Analysis of Carbamazepine (CMZ) 

 

7.6.1 Introduction 

 
Carbamazepine (brand name Tegretol) is a tri-cyclic structure chemically related to the 

antidepressant benzodiazepine group of compounds. It is an anticonvulsant prescribed 

for both focal and secondary generalised tonic-clonic seizures. It is similar in structure to 

another AED, oxcarbazepine (Drug Bank, 2020b). The chemical structure of CMZ is 

shown in Figure 7.6a with some further physicochemical properties in Figure 7.6B.  

 

A.   B.  

 

 

 

 

 

 

 

 

Figure 7.6 A) chemical structure of CMZ. B) physicochemical properties of CMZ.  

 

Therapeutic blood plasma levels range between 4 - 12 mg/L depending on the dose 

which is initially 100 mg 1–2 times a day with some patients requiring a higher initial 

dose. This is increased gradually according to response with the usual dose being 

200 mg 3–4 times a day with potential to increase up to 1.6 g daily. The significantly 

higher dose accounts for the higher blood plasma range when compared to LMT. The 

therapeutic blood plasma range is equivalent to between 4 - 12 μg/ml, therefore this can 

be used as a guide to determine the concentration range required for this study (Joint 

Formulary Committee, 2020b). 

 

Carbamazepine  

Chemical name 5H-Dibenz[b,f]azepine-5-

carboxamide 

Molecular Formula C15H12N2O2  

Molecular weight 
 
236.27 

g/mol 
 

pKa 13.9 

Solubility Soluble in alcohol, chloroform, 

acetone, propylene glycol; 

practically insoluble in water.  

Log P (Log kow) 2.45 
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7.7. Method development for the extraction of carbamazepine from breast milk 

 

7.7.1 Extraction and quantification of carbamazepine from infant formula 

 

In order to quantify the amount of CMZ present in any sample, the relationship between 

absorbance and concentration must be established. A number of standard solutions 

were prepared in ACN, as described in methods 4.7.1 with the spectra displayed in 

Figure 7.7.1.1 and the standard calibration shown in Figure 7.7.1.2  

 

 

Figure 7.7.1.1 Absorbance spectra of varying concentrations of CMZ from 2.5 – 10.0 μg/ml in ACN.  

 

The first thing to note with the absorbance spectra of CMZ compared with LMT (Figure 

7.3.1.1) is the change in shape as well as the difference in maximum absorbance 

wavelength. The electronic transitions responsible for this absorbance spectrum is that 

of the π – π*, although both compounds will have these transitions due to their ring 

systems, the two ring systems are not identical and therefore display a different shape 

of spectra, albeit in a similar region. The lambda max. for CMZ has a slightly shorter 

wavelength of 280nm.  

 



198 
 

198 
 
 
 
 

 

Figure 7.7.1.2 Standard calibration of CMZ against the peak area using UV-Vis spectroscopy recording the 

spectral area between 260 – 340 nm. 

 

The standard calibration (Figure 7.7.1.2) shows good linearity between concentration 

and absorbance, indicating that absorbance is an appropriate technique for CMZ. As the 

therapeutic blood plasma concentration range for CMZ is higher than that of LMT, the 

linearity displayed within the absorbance spectra shown in Figure 7.7.1.1 could be 

considered appropriate for the purpose required in this study. However, HPLC also has 

the added benefit of being able to separate out a number of compounds from the same 

sample, and therefore it was deemed appropriate to use HPLC as the method of analysis 

for CMZ samples.  

 

A similar standard calibration to that using UV-vis spectrometry was a carried out using 

the RP-HPLC system as before with the results displayed in Figures 7.7.1.3 and Table 

7.7.1.1. The linearity, as given with the R2 value, is better for the HPLC method than for 

the direct absorbance method using the spectrometer only.  

 



199 
 

199 
 
 
 
 

 

Figure 7.7.1.3. Standard calibration of CMZ using RP-HPLC and analysing the peak area of the peak eluting 

at 3-4 minutes. 

 

The LOD and LOQ are displayed in Table 7.7.1.1 As can be seen from the values, they 

are significantly lower than that of the therapeutic drug plasma range of between 4 – 12 

μg/ml and therefore it can be concluded that RP-HPLC is an appropriate method for this 

study.  

 

Table 7.7.1.1 LOD and LOQ results from CMZ HPLC method displaying the standard error. 

N 6 

√N 2.449489743 

SE 14162.84136 

SD 34691.73463 

LOD μg/ml 0.159423155 

LOQ μg/ml 0.48310047 

 

In comparison to the LMT limit of detection and quantification (Table 7.3.1.2) values of 

0.043 and 0.131 μg/ml respectively, the CMZ values are higher. This is most likely due 

to the CMZ having a lower extinction coefficient than that of the LMT, however, the values 

achieved for both compounds should allow for the analysis of the samples in this study.  

 

As with the LMT analysis, infant formula milk was used as a surrogate for breast milk.  
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The extraction of CMZ from formula milk was carried out as that of LMT with a solvent-

solvent extraction using two immiscible solvents, see methods 4.7.2.  Again, three 

distinct layers were observed with the lower layer deemed to contain the CMZ. The 

absorbance spectra of varying concentrations spiked into formula milk and subsequently 

extracted and re-solubilised in ACN is shown in Figure 7.7.1.4.  

 

Figure 7.7.1.4. Absorbance spectra of varying amounts of CMZ extracted from spiked samples of formula 

milk.  

 

The same samples were then analysed using HPLC with the results displayed in table 

7.7.1.2 below.  

 

Table 7.7.1.2. RP-HPLC analysis of CMZ spiked into formula milk and subsequently extracted.  

Volume of 

100μg/ml CMZ (μ) 

Total Sum of CMZ 

analysed 

Total sum  

of control 

Percentage of CMZ 

extracted from Formula 

(%) 

25 2.308337 3.546231 65.09268 

50 7.822333 11.86667 65.9185 

75 17.56932 17.67535 99.4001 

100 19.68653 18.97068 103.7735 

 

 

The positive results achieved from the formula milk led to the investigation of this method 

using donated breast milk samples.  
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7.7.2 Extraction and quantification method development from Breastmilk 

 

It was concluded from figure 7.7.1.4. that absorbance was a suitable parameter in order 

to quantify the amount of CMZ in breastmilk. A number of breast milk samples were then 

spiked with a known quantity of CMZ, the extraction process carried out as described in 

section 4.7.3. with the results displayed in Table 7.7.2.  

 

Table 7.7.2. Concentration as a percentage of the original amount of drug added for spiked saliva samples 

with % of extraction achieved. 

Volume (μl) of 

100μg/ml CMZ 

Total sum of  

Control 

 

Total sum of 

Sample in breast 

milk 

% Extraction of 

CMZ from breast 

milk sample (%) 

75 20.04 14.85 74.10 

100 22.75 18.62 81.84 

 

The amount of CMZ extracted from breastmilk using the method developed is high, 

further confirmation studies will be carried out prior to the analysis of any actual samples. 

 

7.8 Extraction and quantification of CMZ from saliva 

 

The extraction of CMZ from saliva was carried out in a similar way to that of LMT, 

however where a small amount of alkaline was added to the LMT to ensure that the 

compound was unionised, this was not necessary for CMZ due to the differences in 

chemical structure (Figure 7.6.). The absorbance spectra of varying concentrations of 

CMZ spiked into saliva and subsequently extracted following the method described in 

section 4.7.5 is shown below in Figure 7.8.  
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Figure 7.8 Absorbance spectra of extracted saliva samples containing CMZ is concentrations of 0, 0.025, 

0.05, 0.1, 0.5 and 1.0 μg/ml increasing at 285 nm.  

 

The area under each spectrum was analysed, in an attempt to ascertain whether the UV-

VIS spectrometry method would be sufficient for the analysis without further HPLC 

analysis. The results of this can be seen below in Table 7.8.  

 

Table 7.8. Percentage extraction of CMZ achieved from spiked saliva samples using the absorbance spectra 

only.  

Concentration of CMZ Percentage of extraction 

0.025 148.33% 

0.05 112.07% 

0.1 122.63% 

0.5 161.19% 

1.0 114.78% 

 

The higher than expected results would imply that there is an additional compound may 

be interfering with the result producing a false positive, and so the HPLC method should 

be employed to improve the analysis.  

 

Due to time limitations of this project the HPLC analysis for the extraction of CMZ from 

saliva is yet to be completed. It is anticipated that this work will commence in late 2020.  
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7.9. Summary of analysis and future work  

 

Successful methods have been established for the quantitative analysis of LMZ and CMZ 

from both breast milk and saliva. The limit of quantification for these two compounds are 

0.131 and 0.483 μg/ml respectively, well above the minimum blood plasma therapeutic 

levels of 1 and 4 μg/ml for LMT and CMZ. A number of participant samples are currently 

being stored in -80⁰C and will be analysed in the near future. A small number of 

participants are on monotherapy with either LMT or CMZ and so the analysis can be 

completed shortly. The full range of AED drugs that have been prescribed to the 

participants recruited onto this study can be seen in Table 7.9.  

 

Table 7.9. Samples awaiting analysis 

Participan

t Number 

Medication and dose 1st samples 

obtained 

2nd samples 

obtained 

B

M 

Saliva BM Saliv

a 

1 Lamotrigine 50mg OD     

2 Levetiracetam 1750mg MANE 2000mg 

NOCTE /carbamazepine 400mg NOCTE 

  
 

 

3 Lamotrigine 200mg MANE, 100mg NOON 

and 100mg NOCTE 

     

4 Lamotrigine 50mg MANE, 250MG TARDE   
 

 

7 Sodium Valproate 600mg BD     

9 Sodium Valproate 1000mg BD   
 

 

10 Levetiracetam 1250mg BD and lamotrigine 

150mg BD 

 √ √  

12 Lamotrigine 200mg MANE 150mg NOCTE   
 

 

13 Lamotrigine 100mg MANE   
 

 

14 lamotrigine 250mg BD and clobazam 10mg 

OD 

  
 

 

15 Lamotrigine 250mg BD and 

oxycarbamazepine 600mg BD 

  
 

 

17 Carbamazepine 200mg BD     

19 Carbamazepine 400mg MANE 600mg 

NOCTE 

    

 

The analysis has begun on participant 1, with the breast milk samples analysed and 

found to contain 0.32 μg/ml (table 6.5), the next step will be to analyse the infant saliva 
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samples from the same participant and thus we will be able to determine the extent of 

AED transfer between human breast milk and infant saliva in late 2020. 

 

All the women found saliva sampling acceptable and none had any concerns about it 

which shows it is an accepted method of TDM and further analysis of samples will 

determine its feasibility in TDM of breastfed infants. The salimetrics collection tubes were 

deemed not fit for purpose in this population group of infants following the feasibility 

study. Using a syringe to plunge out the saliva was a more efficient method and ensured 

maximum yield of sample.  
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Chapter 8: Summary 
 

8.1 Introduction 

This summary details the main findings of the study. This is followed by strengths and 

limitations of the study, on-going work, recommendations for future research, summary 

of contributions to knowledge and conclusions. 

The overall findings were presented and discussed in Chapters 5, 6 and 7. The 

identification of the factors which influence women with epilepsy in their decision making 

regarding infant feeding has both implications for HCPs and mothers, bridging this gap 

in a limited area. Determining the feasibility of using salivary TDM in infants has also 

implications for both parties and this study demonstrates the acceptability of this method 

of TDM. 

 

8.2 Strengths of the Study 

The literature review (Chapter 2) revealed that saliva TDM in infants is a feasible method, 

with potential for infantile TDM and complied all the knowledge in the limited area using 

a systematic approach. This allowed the development of the objectives and allowed the 

study to go ahead. 

 

The use of a theoretical framework allowed the study to be guided and enabled the study 

assumptions to find meaning. It also enabled the nature and challenges of breastfeeding 

to be explored. The TPB is helpful to predict health-related behavioural intention and in 

this case, the intention to breastfeed for women with epilepsy. As the decision to 

breastfeed is multifactorial, the TPB allowed the study to consider the women’s attitudes, 

their subjective norms and their perceived behavioural control which made 

understanding, analysing and discussing the findings easier. 

 
 
Using a mixed-methods approach strengthened the study by using both quantitative and 

qualitative data to assess the women’s influences regarding infant feeding, whilst the 

concurrent sampling of breastmilk was on-going. This approach gave a voice to the study 

participants and the study findings are grounded in their experiences. Using a 

multidisciplinary team allowed the interaction of both data types and enabled the 

triangulation of data during analysis. This method also allowed the collection of rich, 

comprehensive data which mirrors the way individuals naturally collect information.  
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The unbiased sample of women provided a broad range of life experiences and 

backgrounds which enabled a comprehensive exploration of the influences in this 

population of women. The data collected was rich and the interviews were powerful. The 

focused ethnographic interviews over the course of the women’s’ pregnancies facilitated 

a unique exploration into their decision-making processes regarding infant feeding. This 

included an exploration of how their influences changed over the course of their 

pregnancies. They were interviewed as their experiences unfolded and they were 

reflecting on very recent experiences which enabled rich data to be collected, including 

unanticipated data. 

 

The results of this research are relevant but not transferrable to the general population 

as although some are consistent with findings in the general population, the experiences 

of women with epilepsy are unique. These findings will help both HCPs and mothers with 

epilepsy to understand better the experiences of women in similar situations and hence 

expanded the knowledge in this area. 

 

8.3 Limitations 

Although the literature review conducted in Chapter 2 was completed using a systematic 

approach, it cannot be absolutely concluded that that all evidence on the subject was 

identified. However, to ensure no studies were missed, a further re-run of the search 

strategy was conducted which did not reveal any further studies. 

 

Using a theoretical framework has some limitations as it can limit the study, however 

keeping the study grounded and focused was important. The TPB in particular relied on 

self-reports from the women and assumed that the women have all the resources and 

opportunities needed to be successful in breastfeeding, irrespective of their intention. 

This is not always the case with educated vs non educated women or those from lower 

socio-economic groups. It also does not take into consideration factors such as fear, 

threat or mood which can account for variation in motivation and intention, and the 

women had many worries regarding infant feeding. Also, measurement of subjective 

norms is often used as a single item measure, where in fact a multi-item system might 

be more reliable (Armitage & Conner, 2001).  

 

Using a mixed method approach also has some limitations, such as a more complex 

evaluation and hence these chapters were split for ease of understanding. It also was 
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labour intensive and took more time and resources compared to only completing a single 

method study. 

 

The number of participants in the study was smaller than anticipated, and although they 

came from varying socio-economic groups, with many different demographics, the small 

sample size limits the generalisability of the study to all women with epilepsy, however it 

does add new information in a limited area. Whilst the richness of data was rewarding, a 

larger sample size would have possibly seen a wider range of responses for example: 

medications being used, which would have enhanced the quantitative results, however 

time restraints and the small population size as a whole made this difficult. All the women 

in the study were white, which limits the generalisability to other ethnicities, as different 

ethnicities alone can play a big role in breastfeeding initiation and duration (Fryer, et al., 

2018). In NI the average breastfeeding rate at hospital discharge is higher for mixed race, 

Asian and black women compared to white (Public Health Agency, 2018) and so future 

research should focus on including women from different ethnic backgrounds, possibly 

with the use of translators.  

 

Unfortunately, due to the Covid-19 Pandemic, Laboratory analysis was forced to stop 

and so all samples could not be analysed. This will, however, continue as soon as 

possible with the hope of being finished late 2020. 

8.4 Contribution to Knowledge  

The literature review determined that saliva TDM in infants is a feasible method with 

much potential for future research.  

 

All the women found saliva sampling acceptable and none had any concerns which 

demonstrates it is an accepted method of TDM and further analysis of samples will 

determine its feasibility in TDM of breastfed infants. The salimetrics collection tubes were 

deemed not fit for purpose in this population group of infants following the feasibility 

study. Using a syringe to plunge out the saliva was a more efficient method and ensured 

maximum yield of sample.  

 

To the knowledge of the research team and to date, this is the only study to utilize the 

TPB to identify factors that influence women’s decision making in regard to breastfeeding 

when they are taking AEDs. The findings in this study support previous research which 

has been done in the general population which indicates that breastfeeding decisions 
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are multifactorial. Consideration is often given to the infant and maternal wellbeing, peer 

support, negative implications for the mother such as lack of ability of other people to 

help and how demanding breastfeeding is seen to be. These factors have all been 

identified in previous research. This study adds data regarding why women with epilepsy 

choose to breast or bottle feed, with the demands of breastfeeding often being cited as 

a barrier which could lead to seizures and in turn could cause more harm to the baby 

than the risk of formula feeding. The results from this study are relevant to pregnant 

women with epilepsy and although many of the ‘subjective-norms’ are in concordance 

with the general population, increased fear of seizure risk and fear of medication transfer 

are unique to this population. Whilst the experiences of the women in this study are 

unique, they may enable HCPs and other women to understand the experiences of 

women in a similar situation to themselves and therefore it expanded the limited 

knowledge known in this population group. 

 

 
8.5 Future Recommendations 

It would be interesting in the future, once all the saliva samples have been analysed, to 

assess how this information would affect the same women’s future feeding intentions.  

This could be conducted by giving the women the quantitative information and asking if 

having this data prior to their pregnancy would have influenced their decisions. At this 

stage it would also be fascinating to see how epilepsy affected the breastfeeding duration 

for the women, as recent studies have shown medication use can affect the duration of 

breastfeeding (Jordan, et al., 2019). The development of a decision aid for women with 

epilepsy who want to breastfeed would be useful to help in these women’s decisions, as 

pregnancy decision aids for women with epilepsy have been previously developed, 

evaluated and helpful in decision making (McGrath, et al., 2017). 

 

A discrete choice experiment using the information derived from the interviews could be 

conducted UK wide to all women with epilepsy to determine which factors hold the 

biggest influence in their feeding choice. This would help quantify the influences using 

the TPB which were found in this study. 

 

For those women who were “DEFINITELY NOT GOING TO BREASTFEED”, education 

on the deemed ‘hard work’ of breastfeeding is necessary to erase this myth, educating 

women on how convenient breastfeeding can be, and how people can help with other 

aspects of the babies care as opposed to feeding them. Almost all the women had made 
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up their minds at the first interview, showing that the education which is needed to 

engage women in breastfeeding is wider than midwives, who are normally not in contact 

until booking. Getting vital information and education to women as early as schools, or 

at preconception clinics is necessary to disparage myths associated with breastfeeding 

and to make it ‘the norm’. Education of HCPs such as pharmacists and midwives on 

better information sources like Lactmed, The Breastfeeding Network and Medication in 

Mothers Milk would ensure the information they use when prescribing is up to date and 

accurate. 

 

It is vital that research continues in this area of AED transfer in breastmilk, both 

quantitatively and qualitatively as knowledge improves. It is interesting to note that 

current research is ongoing in this area, and although not published yet, preliminary 

findings are in agreement with our own, demonstrating that women with epilepsy are less 

likely to breastfeed and barriers to breastfeeding include their fear of seizure risk and 

fear of medication transfer  (Gerard & Pennell, 2019).  

8.6 Personal Reflection 

 
The untimely death of a supervisor early on in the study was very difficult for the research 

team as a whole and left the study vulnerable whilst a new supervisor was found.  This 

was overcome by the excellent expertise of Dr Bridgeen Callan who took the study and 

PhD on at a difficult point.  

 

As a pharmacist I am aware that certain skills are a vital aspect of my job and the skills 

learned in both professional practice and as a successful breast feeder helped greatly in 

this study. In particular listening and observational skills as the women tended to ask 

questions not related to the study and divulged a lot of information which was 

unnecessary, however they were glad of someone who listened to them at this difficult 

point in their lives, and where possible a listening ear was given. I was then able to sign-

post them to further information when it was required. 

 

Time restraints became apparent in the study very early on as ethical approval and trust 

governance were labour intensive and time-consuming tasks. Once these were 

obtained, we then had to wait for the women to get to the particular point of their 

pregnancies and then wait on their births, in between times very little could be done. 

Problems also arose as the Joint Epilepsy Obstetrics Clinic did not always run due to 
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staffing problems which delayed the handout of packs and recruitment. Patience was a 

virtue during these testing times. 

 

Adapting to changes during the study and juggling professional work, a PhD and a family 

was challenging. But it led to a robust and comprehensive study of the decision making 

of women with epilepsy regarding infant feeding and the feasibility of saliva in the TDM 

of breastfed infants.
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Appendix One: Published Paper PDF 
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Medline 17/06/16 

 
1. Saliva* (select subject heading saliva and include all subheadings) 35442 
2. Saliva*.mp 92558 
3. Saliva and monitor* 2499 
4. Saliva* and monitor* 3228 
5. Saliva* adj2 monitor* 209 
6. Oral Fluid.mp 1393 
7. Drug monitoring (subject heading and include all sub-headings)16475 
8. Drug monitoring.mp 19890 
9. TDM.mp 1944 
10. Therapeutic drug monitoring.mp 4710 
11. Therapeutic drug monitoring (subject heading and include all sub-headings)16475 
12. Therap* or drug* adj2 monitor* 30327 
13. drug and analysis 293693 
14. drug analysis.mp 724 
15. drug adj2 analysis 3187 
16. infant (include all sub-headings) 704280 
17. Exp infant 1019043 
18. infant.mp1051159  
19. Exp infant, newborn 540378 
20. newborn.mp 662125 
21. neonate.mp 21609 
22. 16 or 17 or 18 or 19 or 20 or 21 1171691 
23. 1 or 2 or 3 or 4 or 5 or 6 93156 
24. 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 319685  
25. 22 and 23 and 24 53 

 
 
 
 
 
 

Inclusion Criteria: 

 Any study design 

 Those studies which have monitored Children <23 months (defined as an infant 
by Medline) 

 Those studies which have used saliva for TDM of any substance vs a traditional 
method 
 

Exclusion Criteria: 

 Non English language 

 Studies conducted before 1980 
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Inclusion and Exclusion by Title and Abstract (53) Medline 
 

Study Title Lead Author Year More information required excluded Reason for exclusion 

Therapy monitoring in congenital 
adrenal hyperplasia by dried blood 
samples 
 

Wieacker,I. 2015   Not studying saliva TDM 

Oral fluid as a diagnostic tool (Review) Choo, R.E. 2004    

Clinical validation of the analysis of 
fluconazole in oral fluid in hospitalized 
children. 

van der Elst, K.C. 2014  (need age of patients first)   

Identifying methamphetamine exposure in 
children 

Castaneto, M.S. 2013 (need age of patients first)   

Stability of some atypical antipsychotics in 
human plasma, haemolysed whole blood, 
oral fluid, human serum and calf serum. 

Fisher, D.S. 2013    Not studying saliva TDM 

Therapeutic efficacy of artesunate-
amodiaquine combinations and the plasma 
and saliva concentrations of 
desethylamodiaquine in children with acute 
uncomplicated Plasmodium falciparum 
malaria 

Sowunmi, A. 2013 (need age of patients first)   

Development of a human herpesvirus 6 
species-specific immunoblotting assay. 

Higashimoto, Y. 2012   Not studying saliva TDM 

Identifying adverse events of vaccines using 
a Bayesian method of medically guided 
information sharing. 

Crooks, C.J. 2012   Not studying saliva TDM 

Bioanalytical procedures for monitoring in 
utero drug exposure. [Review] 

Gray, T. 2007   Not studying saliva TDM 

Evidence based management guidelines for 
the detection and treatment of congenital 
CMV. 

Kadambari, S. 2011    

Sample collection, biobanking, and 
analysis. 

Ahsman, M. J. 2011 (need age of patients first)   

Principles of therapeutic drug monitoring. Zhao W 2011    
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Efficacy and safety of scorpion antivenom 
plus prazosin compared with prazosin alone 
for venomous scorpion (Mesobuthus 
tamulus) sting: randomised open label 
clinical trial. 

Bawaskar,H.S. 2011   Not studying saliva TDM 

Identifying prenatal cannabis exposure and 
effects of concurrent tobacco exposure on 
neonatal growth. 

Gray, T. R. 2010   Not studying saliva TDM 

Comparative functional observational 
battery study of twelve commercial 
pyrethroid insecticides in male rats following 
acute oral exposure. 

Weiner , M.L. 2009   Not studying saliva TDM 

Structure-activity analysis of histatin, a 
potent wound healing peptide from human 
saliva: cyclization of histatin potentiates 
molar activity 1,000-fold. 

Oudhoff, M.J. 2009   Not studying saliva TDM 

Oral manifestations of HIV/AIDS in China: a 
review 

Zhang, X. 2009   Not studying saliva TDM 

Steroid measurement with LC-MS/MS in 
paediatric endocrinology. 

Rauh, M. 2009   Not studying saliva TDM 

Treatment of sialorrhea in children with 
cerebral palsy: a double-blind placebo 
controlled trial. 

Alrefai, A. H. 2009   Not studying saliva TDM 

Biological matrices for the evaluation of in 
utero exposure to drugs of abuse. [Review] 

Lozano, J 2007   Not studying saliva TDM in 
infants 

Reliability of salivary theophylline in 
monitoring the treatment for apnoea of 
prematurity. 

Chereches-Panta, P. 2007    

Bioanalytical procedures for monitoring in 
utero drug exposure. [Review] 

Gray, T.  2007    

Monitoring salivary lamotrigine 
concentrations. 

Malone, S. 2006    

The effect of environmental tobacco smoke 
during pregnancy on birth weight. 

Hegaard, H. K. 2006   Not studying saliva TDM in 
infants 
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Quantification of busulfan in saliva and 
plasma in haematopoietic stem cell 
transplantation in children: validation of 
liquid chromatography tandem mass 
spectrometry method. 

Rauh, M. 2006    

Antenatal betamethasone treatment has a 
persisting influence on infant HPA axis 
regulation. 

Davis, E. P. 2006    

Efficacy of chlorhexidine varnish 
applications in the prevention of early 
childhood caries. 

Plotzitza, B. 2005   Not studying saliva TDM 

Duplicate      

Feasibility and acceptance of salivary 
monitoring of antiepileptic drugs via the US 
Postal Service 

Tennison, M. 2004    

Microbiocenosis of the mucous membranes 
of the upper respiratory tract and its 
correction with acipol in the treatment of 
patients with acute respiratory virus 
infections. 

Tselipanova, E. E. 2003   Not studying saliva TDM 

Effect of Brn-3a deficiency on nociceptors 
and low-threshold mechanoreceptors in the 
trigeminal ganglion 

Ichikawa, H. 2002   Not studying saliva TDM 

Drug abuse's smallest victims: in utero drug 
exposure. [Review] 

Huestis, M. 2002    

Use of saliva in therapeutic drug monitoring 
of caffeine in preterm infants. 

de Wildt, S. N. 2001    

Ketamine sedation for paediatric 
gastroenterology procedures 

Green, S. M. 2001   Not studying saliva TDM 

Therapeutic drug monitoring of once daily 
gentamicin in serum and saliva of children. 

Berkovitch, M. 2000    

Clinical relevance of therapeutic drug 
monitoring of digoxin and gentamicin in the 
saliva of children. 

Berkovitch, M. 1998    
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Is saliva suitable for therapeutic monitoring 
of anticonvulsants in children: an evaluation 
in the routine clinical setting? 

Gorodischer, R. 1997    

Correlation of morphine sulphate in blood 
plasma and saliva in paediatric patients. 

Kopecky, E A 1997    

Evaluation of the ambulatory treatment of 
acute diarrhoea in infants. 

Martinot, A; 1997   Not studying saliva TDM 

Non-invasive methods for drug 
measurement in paediatrics. [Review] 

Bailey, B. 1997    

Saliva as a valid alternative to serum in 
monitoring  intravenous caffeine treatment 
for apnoea of prematurity 

Lee, T. C. 1996    

Saliva versus blood sampling for therapeutic 
drug monitoring in children: patient and 
parental preferences and an economic 
analysis. 

Gorodischer, R. 1994    

Thymalin in the treatment of herpetic 
stomatitis in children 

Kazantseva, I. A. 1994   Not studying saliva TDM 

Changes in the oral microflora during 
cytotoxic chemotherapy in children being 
treated for acute leukemia. 

O'Sullivan, E. A. 1993   Not studying saliva TDM 

Salivary excretion of drugs in children: 
theoretical and practical issues in 
therapeutic drug monitoring [Review] 

Gorodischer, R. 1992    

Monitoring phenytoin therapy  using citric 
acid-stimulated saliva in infants and children 

Lifshitz, M. 1990    

Metabolic profiling of valproic acid in 
patients using negative-ion chemical 
ionization gas chromatography-mass 
spectrometry. 

Kassahun, K. 1990   Not studying saliva TDM 

Therapeutic Drug monitoring of 
anticonvulsants. State of the art. [Review] 

Choonara, I.  1990    

Monitoring theophylline therapy using citric 
acid-stimulated saliva in infants and children 
with asthma 

Aviram, M. 1987    
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Radioimmunoassay of blood-spot 17 alpha-
hydroxyprogesterone in the management of 
congenital adrenal hyperplasia.  

Robinson, J. A. 1987   Not studying saliva TDM 

Therapeutic Drug Monitoring Buchanan, N. 1986    

Disposition kinetics of metronidazole in 
children 

Amon. 1983    

Use of salivary concentrations in the 
prediction of serum caffeine and 
theophylline concentrations in premature 
infants. 

Khanna, N. 1980    

 
 
 
Inclusion and Exclusion following review of full paper (29)  
 

Study Title Lead Author Year Included after 
full paper 

Excluded after full paper 

1. Oral fluid as a diagnostic tool (Review) Choo, R.E. 2004   Review- have looked at their 
references 

2. Clinical validation of the analysis of fluconazole in oral 
fluid in hospitalized children. 

van der Elst, K.C. 2014   REVIEWED 

3. Identifying methamphetamine exposure in children Castaneto, M.S. 2013   does not disclose results of 
saliva in infants as ages were 
anonymous 
 

4. Therapeutic efficiency of artesunate-amodiaquine 
combinations and the plasma and saliva concentrations 
of desethylamodiaquine in children with acute 
uncomplicated Plasmodium falciparum malaria 

Sowunmi, A. 2013   In  saliva sampling, children 
were aged 6yrs-13yrs 

5. Evidence based management guidelines for the 
detection and treatment of congenital CMV. 

Kadambari, S. 2011   diagnosis of disease, not TDM 

6. Sample collection, biobanking, and analysis. Ahsman, M. J. 2011  Methods but not an actual 
study 

7. Principles of therapeutic drug monitoring. Zhao, W. 2011  Methods but not an actual 
study 
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8. Reliability of salivary theophylline in monitoring the 
treatment for apnoea of prematurity. 

Chereches-P, P. 2007  REVIEWED 

9. Bioanalytical procedures for monitoring in utero drug 
exposure. [Review] 

Gray, T.  2007   TDM in mothers not infants 

10. Monitoring salivary lamotrigine concentrations. Malone, S. 2006   

11. Quantification of busulfan in saliva and plasma in 
haematopoietic stem cell transplantation in children: 
validation of liquid chromatography tandem mass 
spectrometry method. 

Rauh, M. 2006  REVIEWED 

12. Antenatal betamethasone treatment has a persisting 
influence on infant HPA axis regulation. 

Davis, E. P. 2006   No traditional method 

13. Feasibility and acceptance of salivary of antiepileptic 
drugs via the US Postal Service 

Tennison, M. 2004   Not TDM 

14. Drug abuse's smallest victims: in utero drug exposure. 
[Review] 

Huestis, M. 2002   TDM in mothers not infants 

15. Use of saliva in therapeutic drug monitoring of caffeine 
in preterm infants. 

de Wildt, S. N. 2001  REVIEWED 

16. Therapeutic drug monitoring of once daily gentamicin in 
serum and saliva of children. 

Berkovitch, M. 2000  REVIEWED 

17. Clinical relevance of therapeutic drug monitoring of 
digoxin and gentamicin in the saliva of children. 

Berkovitch, M. 1998  REVIEWED 

18. Is saliva suitable for therapeutic monitoring of 
anticonvulsants in children: an evaluation in the routine 
clinical setting? 

Gorodischer, R. 1997  REVIEWED 

19. Correlation of morphine sulphate in blood plasma and 
saliva in paediatric patients. 

Kopecky, E A 1997  REVIEWED 

20. Non-invasive methods for drug measurement in 
paediatrics. [Review] 

Bailey, B. 1997   Review- have looked at their 
references 

21. Saliva as a valid alternative to serum in monitoring  
intravenous caffeine treatment for apnoea of 
prematurity 

Lee, T. C. 1996  REVIEWED 

22. Saliva versus blood sampling for therapeutic drug 
monitoring in children: patient and parental preferences 
and an economic analysis. 

Gorodischer, R. 1994   not actually TDM, just the 
process 
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23. Salivary excretion of drugs in children: theoretical and 
practical issues in therapeutic drug monitoring [Review] 

Gorodischer, R. 1992   Review- have looked at their 
references 

24. Monitoring phenytoin therapy  using citric acid-
stimulated saliva in infants and children 

Lifshitz, M. 1990  REVIEWED 

25. Therapeutic Drug monitoring of anticonvulsants. State 
of the art. [Review] 

Choonara, I.  1990   Review- have looked at their 
references 

26. Monitoring theophylline therapy using citric acid-
stimulated saliva in infants and children with asthma 

Aviram, M. 1987  - over age range 

27. Therapeutic Drug Monitoring Buchanan, N. 1986   not actually TDM, just the 
process 

28. Disposition kinetics of metronidazole in children Amon. 1983   Infant wasn’t salivary tested 

29. Use of salivary concentrations in the prediction of 
serum caffeine and theophylline concentrations in 
premature infants. 

Khanna, N. 1980  REVIEWED 

 
 
 
 

Study Title Lead Author Year Included after 
full paper 

REVIEWED 

1. Clinical validation of the analysis of fluconazole in oral 
fluid in hospitalized children. 

van der Elst, K.C. 2014   REVIEWED 

2. Reliability of salivary theophylline in monitoring the 
treatment for apnoea of prematurity. 

Chereches-P, P. 2007  REVIEWED 

3. Monitoring salivary lamotrigine concentrations. Malone, S. 2006  REVIEWED 

4. Quantification of busulfan in saliva and plasma in 
haematopoietic stem cell transplantation in children: 
validation of liquid chromatography tandem mass 
spectrometry method. 

Rauh, M. 2006  REVIEWED 

5. Use of saliva in therapeutic drug monitoring of caffeine 
in preterm infants. 

de Wildt, S. N. 2001  REVIEWED 

6. Therapeutic drug monitoring of once daily gentamicin in 
serum and saliva of children. 

Berkovitch, M. 2000  REVIEWED 

7. Clinical relevance of therapeutic drug monitoring of 
digoxin and gentamicin in the saliva of children. 

Berkovitch, M. 1998  REVIEWED 
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8. Is saliva suitable for therapeutic monitoring of 
anticonvulsants in children: an evaluation in the routine 
clinical setting? 

Gorodischer, R. 1997  REVIEWED 

9. Correlation of morphine sulphate in blood plasma and 
saliva in paediatric patients. 

Kopecky, E A 1997  REVIEWED 

10. Saliva as a valid alternative to serum in monitoring 
intravenous caffeine treatment for apnoea of 
prematurity 

Lee, T. C. 1996  REVIEWED 

11. Monitoring phenytoin therapy using citric acid-
stimulated saliva in infants and children 

Lifshitz, M. 1990  REVIEWED 

12. Use of salivary concentrations in the prediction of 
serum caffeine and theophylline concentrations in 
premature infants. 

Khanna, N. 1980  REVIEWED 
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Medline and Embase Re-Run 08.04.20 

 
26. Saliva*.mp 250927 
27. Saliva and monitor* 8388 
28. Saliva* and monitor* 11200 
29. Saliva* adj2 monitor* 601 
30. Oral Fluid.mp 4431 
31. Drug monitoring.mp 84475 
32. TDM.mp 1944 
33. Therapeutic drug monitoring.mp 20377 
34. Therap* or drug* adj2 monitor* 120302 
35. drug and analysis.mp 4356388 
36. drug adj2 analysis 1056736 
37. infant.mp 1891803 
38. newborn.mp 1364886 
39. neonate.mp 71542 
40. 1 or 2 or 3 or 4 or 5 253481 
41. 6 or 7 or 8 or 9 or 10 4441128  
42. 11 or 12 or 13 2448820 
43. 14 and 15 and 16 960 
44. Remove duplicates from 18 873 
45. Limit 19 to yr=”2017-current” 130 

 
PubMed Re-Run 08.04.20 

 
1. Drug monitoring or Therapeutic drug monitoring or TDM or Drug analysis 

152144 

2. Saliva or Salivary or oral fluid 132832 

3. Infant or Neonate or Newborn 1332819 

4. 1 and 2 and 3 85 

5. Filter 01.01.17-08.04.20 and English language 9 
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Appendix Three: Ulster University Sponsorship form and Indemnity Statement 
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Appendix Four: ORECNI Favourable Opinion Letter 
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Appendix Five: HCP information presentation 
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Appendix Six: Belfast Health and Social Care Trust Research Governance 
Agreement 
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Appendix Seven: Northern Health and Social Care Trust Research Governance 
Agreement 
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Appendix Eight: Western Health and Social Care Trust Research Governance 
Agreement 
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Appendix Nine: Good Clinical Practice Certificate 
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Appendix Ten: HCP information sheet 
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Appendix Eleven: Participant information sheet version 1.9 12.12.16 
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Appendix Twelve: Participant Consent Form version 1.3 17.11.16 
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Appendix Thirteen: Sticker for handheld maternity notes version 1.1 6.6.16 
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Appendix Fourteen: Information letter for GPs version 1.1 24.4.17 

Professor Marlene Sinclair 
Head of the Maternal, Fetal and Infant Research Centre 

  Institute of Nursing and Health Research 
Ulster University 

Jordanstown 
BT370QB 

 
 

Dear General Practice Staff, 
 
We are writing to all GP Practices in Northern Ireland to request help in recruiting pregnant women 
with Epilepsy, taking AEDs into our DEL funded doctoral research study titled:  
 

Antiepileptic drugs (AEDs) - Salivary testing of infants with breastmilk exposure 
and the decision-making processes of women with epilepsy regarding infant 
feeding 

 
The Chief Investigator for the study is Professor Marlene Sinclair, Head of the Centre for Maternal 
Fetal and Infant Research, Principal Investigator: Laura Hutchinson, pharmacist and DEL funded 
PhD student and Co-Investigators: Dr Paul Hagan (Teaching fellow with expertise in biochemical 
analysis of medications) and Dr Bernadette Reid (expert in discrete choice modelling).  
 
The study has received full ethical approval from ORECNI (16/NI/0227) and we have the support 
of all 5 HSCTs. 
 
The main aim of the study is to quantify the transfer of AEDs in breastmilk and to measure the 
effect of this evidence on the infant feeding decisions of women with epilepsy.  

Approximately 275,000 women in the UK are affected by epilepsy (Epilepsy Action 2014) and the 
literature demonstrates conflicting information provided by healthcare staff regarding 
breastfeeding (Jayawickrama et al. 2010; Veiby et al. 2015). Women with epilepsy are 
encouraged to breastfeed by the Epilepsy Society (2013) and The National Institute for Health 
and Care Excellence (NICE 2015), however, supplementation with formula is recommended for 
some AEDs because the information available is so limited. Therefore, we feel it is necessary to 
conduct this study to provide evidence on the level of medication transfer of AEDs into breastmilk. 
The risk-benefit balance of medication use impacts on an individual’s decision to take their 
medication (McDonald et al. 2011). When breastfeeding, this decision becomes more complex, 
as two people are theoretically affected, with a benefit to mother potentially causing a risk to infant 
(Bonari et al. 2005; Ilett and Kristensen 2005). Having quantitative data regarding the transfer of 
medication to their infant may therefore impact on women with epilepsy and their decision making.  
 
The number of women with epilepsy in Northern Ireland is less than 150 per annum and we need 
your help to recruit as many women as possible to increase the validity of the results. 
 
We would like you to display the attached poster about the study in your waiting area and if any 
eligible women attend the surgery please give them an information pack and ask them to contact 
us.  
If you would like more information, please contact the CI/PI using the contact details provided 
below. 
 
Kind regards 
 
Professor Marlene Sinclair      Mrs Laura Hutchinson 

    

Email:m.sinclair1@ulster.ac.
uk  

Telephone: 028 70124094 

  

Email: hutchinson-
l14@email.ulster.ac.uk 
Telephone: 02890 368118 

 

http://www.ulster.ac.uk/
mailto:m.sinclair1@ulster.ac.uk
mailto:m.sinclair1@ulster.ac.uk
mailto:hutchinson-l14@email.ulster.ac.uk
mailto:hutchinson-l14@email.ulster.ac.uk
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Appendix Fifteen: Antenatal team advice letter version 1.1 24.04.17 

Laura Hutchinson PhD Student 
Institute of Nursing and Health Research 

School of Life and Health Sciences 
Ulster University 
Newtownabbey 

Co Antrim 
BT37 OQB 

Email: hutchinson-l14@email.ulster.ac.uk 
Telephone: 028 70124094 

 
 
Dear Antenatal team, 
 
We would like to make you aware that the following patient of yours: xxxxx is currently 
involved in a DEL funded PhD research study at Ulster University: 
 
Antiepileptic drugs (AEDs) - Salivary testing of infants with breastmilk exposure 
and the decision-making processes of women with epilepsy regarding infant 
feeding 
 

This patient has provided informed consent and will be involved with the study until 3 
weeks postnatally, provided no major complications occur. We need you to help us 
identify any women who do develop complications so that we do not contact them 
unnecessarily. 
This study has full ethical approval from ORECNI and is being conducted over the five 
HSCTs in Northern Ireland. If you would like any more information about the study, 
please contact any of the research team detailed below. 
 
 
 
Research Team: 
 
Chief Investigator: Prof M Sinclair (Head of Maternal, Fetal and Infant Research) 
T: 02890368118 E: m.sinclair1@ulster.ac.uk 
 
Dr B Reid (Lecturer in Nursing, Nursing and Health Research)  
T: 02871675191 E: bb.reid@ulster.ac.uk 
 
Dr B Callan (Lecturer in Pharmaceutics)  
T: 028 701 23510 E: b.callan@ulster.ac.uk 
 
Principle Investigator: Laura Hutchinson (MPharm, PhD student) 
T: 028 70124094 E: hutchinson-l14@email.ulster.ac.uk 
 
Any further information about the study, or any complaints can be sought through the research 
team or Nick Curry (02890366629/ n.curry@ulster.ac.uk) at the Ulster University Research 
Governance Team. 
 

 

http://www.ulster.ac.uk/
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Appendix Sixteen: Poster for GPs version 1.1 24.04.17 
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Appendix Seventeen: Poster for HCPs version 1.1 24.04.17 
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Appendix Eighteen: Research Protocol version 1.7 12.12.16 

Title: Antiepileptic drugs- Salivary testing of infants with breastmilk exposure and 

the decision-making processes of women with epilepsy regarding infant feeding  

Name: Laura Hutchinson 

Supervisors: Professor Marlene Sinclair and Dr Bernadette Reid  

Pharmacist advisor to be appointed following the tragic death of Biochemical 

Supervisor, Dr Paul Hagan (June 1st, 2016)  

Introduction and Rationale: Antiepileptic drugs (AEDs) have been chosen as a basis 

for this research, as at present it is an area which lacks information regarding 

breastfeeding safety profiles. Epilepsy is the most common serious neurological 

condition worldwide, with 1% of the United Kingdom (UK) being affected, equating to 

275,000 women (Epilepsy Action 2014). The World Health Organisation (WHO 2015) 

recommends exclusive breastfeeding for six months, with supplementation until two 

years. However, studies have shown that for women with epilepsy, the rate of 

breastfeeding is only 42% (Meador et al. 2013). These women often get conflicting 

information from their healthcare providers regarding breastfeeding due to a lack of 

understanding and information in this area (Jayawickrama et al. 2010; Veiby et al. 2015). 

Mulford (2008) recognised medication use in lactating women as a ‘blind spot’ in 

healthcare, as drugs are not tested in this population and it is left up to the women who 

value breastfeeding to get the answers they need. Women with epilepsy are encouraged 

to breastfeed by the Epilepsy Society (2013) and The National Institute for Health and 

Care Excellence (NICE 2015), yet supplementation with formula is still recommended for 

some AEDs because the information available is limited and lacks clarity (Appendix 

One). 

 

Measuring AED levels in serum, plasma and saliva has been well established (Kabra et 

al. 1977; Paxton et al. 1980) Saliva testing has many advantages, including non-invasive 

sampling which does not require a phlebotomist and is preferred by patients, especially 

children (Patsalos et al. 2013). Although saliva testing in preterm infants has been 

conducted successfully in regard to caffeine and steroid levels (De Wildt et al. 2001; Ng 

et al. 2013) and also on cytokine levels in full-term infants (Sesso et al. 2014), testing 

has not yet been conducted on infants who have been exposed to AEDs through 
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breastmilk. Non-invasive salivary sampling will provide invaluable information to mothers 

and HCPs, to aid in the decision-making process regarding infant feeding. Research 

involving infants is important to advance child health and wellbeing (Medical Research 

Council 2004) and it is not possible to conduct this study on adults alone. 

 

The risk-benefit balance of medication use impacts on an individual’s decision to take 

the medication (McDonald et al. 2011). When breastfeeding, this decision becomes more 

complex, as two people are theoretically affected, with a benefit to mother potentially 

causing a risk to infant. It is not surprising that early cessation of breastfeeding has been 

linked to medication use and a lack of maternal treatment often occurs due to the 

possible risk to the infant (Bonari et al. 2005; Ilett and Kristensen 2005). Having 

quantitative data regarding the transfer of medication to their infant may therefore impact 

on women with epilepsy’s decision making, as the information available on the new AEDs 

is limited (Appendix One).  

 

Framework: Rational Decision Making has been chosen as a framework to inform this 

study. Rational decision making has distinct features and follows particular 

methodologies to come to a course of action (Oliveira 2007). In rational decision-making 

models, analysis of a number of possibilities is conducted before a decision is made. The 

decisions are based on probabilities and expected outcomes and the outcome with the 

highest expected utility is chosen (Hoch and Kunreuther 2002; Oliveira 2007). In reality, 

people do not always follow rational decision-making processes (Hoch and Kunreuther 

2002) and so this study aims to examine the influences on the decision-making 

processes of women with epilepsy and their decisions around breastfeeding.  As 

maternal medication use, health promotion literature and society’s perceptions can affect 

the decision of women to breastfeed (Earle 2002; Wambach and Koehn 2004; McDonald 

et al. 2011; Nesbitt et al. 2012), the question to answer is will these women make rational 

decisions? 

Aim and objectives: To examine the level of AED which transfers through breastmilk to 

the exposed infant through salivary testing and to explore the decision-making processes 

of women with epilepsy regarding infant feeding  

7 To conduct a scoping review of the current literature to determine what research has 

been conducted on AED exposure through breastmilk and on women with epilepsy 

and their decision-making processes regarding infant feeding. 
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8 To explore how women with epilepsy make decisions regarding infant feeding  

9 To establish the risk of AED transfer to the infant through breastmilk- feasibility study 

using expressed breastmilk samples and salivary testing of the infant and clinical 

observations. 

10 To elicit the value placed by women with epilepsy (taking AEDs) of childbearing age 

on a set of key factors influencing infant feeding decisions. 

Methodology 

Study design: This study will adopt an exploratory mixed-methods design. Mixed-

methods research has become progressively more common in practice-based 

healthcare, as this area benefits from research which uses both ‘words’ (qualitative) and 

‘numbers’ (quantitative) to provide a strong evidence base to support decisions by both 

HCPs and their clients (Hadi et al. 2013). Mixed-methods research recognises the 

strengths and weaknesses of both qualitative and quantitative research and combines 

these strengths to help improve the flaws (Denzin 1982; Johnson et al. 2007).  

The interview study in Phase Two will use a focused ethnographic approach (Cruz 2013) 

to explore the decision-making processes of women with epilepsy regarding infant 

feeding. This approach is considered an appropriate methodology as it will allow for an 

in-depth and detailed consideration of the thoughts, cultures, customs, habits, 

knowledge, behaviours and interactions of women with epilepsy, which influence their 

decision making when confronted with the choice of how to feed their infant. Running 

alongside the interviews, the feasibility study will present new quantitative data regarding 

the transfer of AEDs through breastmilk.  

This will then be followed by Phase Three which will further explore the decision-making 

processes in a discrete choice modelling experiment by way of on-line questionnaires.  

These will predict, using statistics, how choices are influenced by different factors and 

personal characteristics and how individuals valued the alternatives available to make a 

decision (Hensher et al. 2005).  

Phase One (Objective 1):  

Systematic review of literature 

Method: A systematic review of the current literature will be conducted using the 

following databases: MEDLINE, CINAHL, PsycINFO, Scopus and PubMed. This aims to 
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identify what research has been conducted on the new AEDs transfer through breastmilk 

and the effect on the exposed infant. It will focus on saliva testing for AEDs and will 

identify from previous research which factors have an impact on women with epilepsy 

and their infant feeding decisions. This review will inform the interviews in Phase Two. 

The search question will be defined using PICO, the inclusion criteria will be established, 

and the search formulae will be modified according to the database and piloted.  

Phase Two (Objective 2 and 3):  

Interviews with women who have epilepsy to determine what influences their 

infant feeding decisions, breastmilk testing and salivary testing of infants. 

 

Purpose: To gather information on the factors which influence the decision making of 

women with epilepsy regarding infant feeding and to inform the discrete choice modelling 

in phase three. To determine the level of transfer of AEDs through breastmilk and the 

levels transferring to the infants using salivary testing. 

 

Inclusion criteria:  

4. Pregnant women with active epilepsy in NI who are taking one of the most 

commonly prescribed AEDs to manage their condition.  

5. The women must be able to understand written and spoken English. 

6. Full term infants being exclusively/partially breastfed or formula fed. 

 

Exclusion criteria: All those who do not meet the inclusion criteria detailed above. 

 

Recruitment: Participants will be given information packs by the midwives, epilepsy 

specialist nurses and the Joint Epilepsy Obstetrics Clinic throughout the five Health and 

Social Care Trusts (HSCTs) in NI. Beth Irwin (Epilepsy Specialist Nurse) within the Royal 

Victoria Hospital will be the primary contact within the Trusts and will instigate 

communication with the Joint Epilepsy Obstetrics Clinic. The midwifery managers in each 

Trust have agreed to act as local collaborators for the study. The midwives and 

gatekeepers will be provided with study information packs and an information session 

will be held. This will provide them with information about the study and what is required 

of them. Following the information session, a presentation will be available on the 

Doctoral Midwifery Research Society website to allow remote access for those who were 

unable to attend the information sessions. Recruitment posters will also be placed in 
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booking clinics within the five Trusts and GP surgeries. Posters will be distributed to the 

midwives at the information sessions and they will be sent to GP surgeries by post. The 

GP practices will be asked if they are willing to display the posters and will then be sent 

a cover letter asking for their co-operation in displaying posters and explaining the study, 

along with an information sheet which further explains the study.  

 

Data Collection: Appendix Seven and Eight detail the timeline for data collection. The 

women will be given participation information sheets (PIS) at booking by their midwives 

or their obstetricians. If they have seen the study advertised elsewhere, they can contact 

their GP or the researcher for a PIS. Within the PIS, there will be a consent form. The 

women will remotely contact the researcher to get any further information about the 

study. If they then decide to participate in the study, they can contact the researcher 

again to arrange the first meeting. Those who consent to take part in the interviews along 

with the testing of saliva and/ or breastmilk will return the consent form to the researcher 

at this first meeting. 

This first meeting will consist of a 30-minute interview to gather background 

demographics regarding age, epilepsy, medication and cultural information. It will also 

include the women’s initial thoughts on infant feeding. This will take place between 16-

20-weeks at a convenient location for the women. It will be recorded, with consent, using 

a dictation device. The women will be given stickers at this point in time (Appendix 12) 

to place on their handheld maternity notes. This is to ensure that anyone involved in their 

antenatal care is aware they are taking part in the study. The Sticker will ask their 

antenatal care team to contact the researcher if any major complications occur with the 

woman’s pregnancy. The women will also be asked to contact the researcher if any major 

complications occur to ensure they are not contacted afterwards which could cause 

unnecessary distress. A letter will also be sent to the woman’s GP and antenatal team 

to advise them they are taking part in the study. 

The women will then be contacted remotely by the researcher at 30 weeks to get an 

update on the women’s infant feeding decisions. 

Both the women and the midwives will be advised to contact the researcher once the 

baby has been born. The second meeting will be conducted within three days postnatally. 

Saliva will be collected from the infants, preferably within the hospital before discharge, 

in a private area. Breastmilk will be collected by the mother hand expressing into a sterile 

container which will be provided by the researcher. This technique of hand expression is 
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a routine procedure which is usually taught by the midwives. The saliva will be collected 

at least half an hour after breastfeeding using a cotton swab to prevent a choking hazard. 

This will be placed in the infants’ mouth for 1-2 minutes and repeated four times. After 

sufficient saliva absorption, the cotton swab will be placed in a syringe and the saliva will 

be squeezed out using the plunger. This procedure is expected to last for 60 minutes.  

The final meeting will take place at the participant’s homes or a convenient location for 

them. The collection of saliva and breastmilk will be repeated using the same procedure 

as before. If the women are no longer breastfeeding, only the collection of saliva will 

happen at this stage. The final interview will also be conducted with the women. This will 

be regarding their infant feeding decisions and how, or if they have changed since the 

birth of their baby. It will discuss the influences on their decision making and what factors 

they valued the most when making decisions regarding infant feeding. This meeting is 

expected to last a maximum of 60 minutes and the interviews will be recorded, with 

consent, using a dictation device. If consent to a recording is not obtained, the participant 

will not be excluded from the study, however they will be advised the interview may last 

over the agreed time as all answers will be handwritten as the interview precedes. 

The qualitative data collected from the interviews, along with the conclusions from the 

literature, will aid in the design of an on-line choice scenario survey for Phase Three. A 

sample size of 30 is anticipated for this phase. This is to include at least 15 women who 

are breastfeeding. The mothers/infants who are not being breastfed will be used as a 

control for the study so that the level of transfer to the infant through breastmilk can be 

determined, as opposed to the transfer which occurred in utero.  As some of the AED 

medication is known to build up in infants due to an inability of their young livers to 

metabolise the drugs as efficiently as adults, the level of AED in the infant’s saliva can 

be then compared with those who have not been breastfed to determine how the 

medication has transferred through breastmilk alone- not through in utero transfer which 

can take three weeks to be fully eliminated from the infants (Ohman et al 2000). The 

initial figure of 30 participants was based on UK pregnancy and epilepsy statistics 

(Epilepsy Action 2014) and the collective experience of the research team, after 

consultation with a statistician. A power calculation has not been carried out as there is 

a defined small population size, and the study will be determining the feasibility of running 

a fully powered RCT in this area. It is anticipated that this sample size will provide enough 

information to inform future studies. 
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Appendix Nineteen: First Interview version 1.2 07.06.16 

 
Thank you for agreeing to take part in the study and for 
signing the consent form. 
 
I hope you are keeping well and that the pregnancy has 
been running smoothly.  
 
Just to check again, do you agree to the interview 
being recorded?   Yes   No 

 
I am going to ask a number of background questions to get an idea of your 
history of epilepsy. 
 
 In what year were you diagnosed with epilepsy?  

 
 
What type of Epilepsy do you have?  
PROMPT Focal (partial) seizures, Simple focal seizures, Complex focal seizures, 
Secondary generalised seizures, Generalised seizures, Absences (sometimes called 
petit mal), Tonic seizures, Atonic seizures, Myoclonic seizures, Clonic seizures, Tonic 
clonic (convulsive) seizures (sometimes called grand mal) 
 
What medication do you take to manage your condition?  
PROMPT Carbamazepine, Clonazepam (Klonopin), Clobazam, Gabapentin, 
Lacosamide (Vimpat), Lamotrigine, Levetiracetam, Perampanel (Fycompa), 
Phenobarbital, Phenytoin (Epanutin), Pregabalin, Sodium valproate, Topiramate, 
Zonisamide (Zonegran) 

 
Can you please tell me about your current medication regime? 

 
 
PROMPT name, form, dosage, strength 
 
How long have you been on this current medication regime? 
 
Can you please tell me what age you are?  
 
How would you describe your ethnic background? 
PROMPT White, Mixed, Black/ African /Caribbean /Black British, Asian   
  
 
   
 How would you describe your marital status?  
PROMPT Single, living with partner, Married, Separated/divorced, Widowed 
     
What is the highest level of education you have achieved?  
 
PROMPT Left school with no qualifications, left school with qualifications, Degree level, 
Higher degree, Professional qualification (PGCE etc.)       

  

http://www.ulster.ac.uk/
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Are you currently working? If so, what do you do? 
 

 
PROMPT Employed, Self-employed, Unemployed, student, Housewife  
  
Have you ever had any problems with your job or previous jobs due to your 
epilepsy? 
 

 
 
 
PROMPT Issues with breakthrough, issues with discrimination, having to take time off 
work, driving 

 
 
Are you considered to be disabled? 

Yes         (please briefly describe)       
No     
 
Have you ever been pregnant before?  
Yes 
No (Move to question 17)  
How many children do you have? 
 
What age is your child/children? 
 
What way did you feed your child/children? 
PROMPT Breast, Bottle, Breast and bottle     

 
 
 
Tell me about your previous feeding experiences 
 
 
 
PROMPT was it rewarding, was it difficult, was it confusing 
 
Did you feel like you had adequate support from Health Care Professionals e.g. 
GP/midwives/family/friends? 
 
 
 
 
Have you attended a specialist epilepsy clinic? (if no go to 18) 
 
At what stage of your pregnancy did you attend this clinic? 
 
PROMPT Preconception, first trimester, second trimester 
 
Why did you attend the clinic? 
 
PROMPT Counselling, advice, worries 
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Did your medication change before or during your pregnancy?  

Yes 
No (Please move to question 19)  
 
What was your medication changed from and to?  
 
 
At what stage of your pregnancy did this change happen? 
 
 
 
Did the change in medication work for you?  
 
 
PROMPT breakthrough, confusion, tiredness 
 
Did you go back to your old medication following the birth of your baby? 
 

 
Have any of your immediate family breastfed their children? 
PROMPT mother/sister/aunts 

Yes   No   Partially 
 
Have you thought about how you might like to feed your baby? 
 
 
 
What factors have or will influence your decision to breastfeed/bottle feed your 
baby? 
 
 
 
 
PROMPT medication use, internet, partner/ family support, HCPs, epilepsy societies, 
books 
 
Have you searched for any information about infant feeding and epilepsy?  
 
 
 
PROMPT internet, HCPs, books 
 
How confident/set are you that you will breastfeed/bottle feed your baby? 
 
 
Has anyone impacted on this decision you have made? 
 
 
 
 
Have you any worries about feeding your baby? 
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PROMPT medication use, breakthrough seizures, pain, and difficulty 
 
Have you received any advice or information regarding infant feeding and 
epilepsy yet, if so who from? 
 
 
PROMPT internet, HCPs, epilepsy societies 
 
What are your perceptions of breastfeeding? 
 
 
 
What do you know about breastfeeding? Advantages/disadvantages? 
 
 
 
 
 
 
 
 
 
On behalf of myself and my research team, I just want to say thank you for taking 
part in the interview. It is very important to the study. I will be in touch with you 
around 30 weeks. 
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Appendix Twenty Second Interview version 1.2 6.6.16 

Firstly, I would just like to confirm that you are still willing 
to participate in the study? 
Yes   No 
 
Thank you again for agreeing to take part in the study. I 
hope you are keeping well. 
 
I just have a few questions this time to find out if anything 

has changed since we last met. 
 
Has there been any change to your medication regime since we last spoke? 

Yes 
No (Please move to question 2)  
 
 
What was the change and why did it happen? 
 
 
PROMPT regime was not controlling seizures, dose too high 
 
When did this happen? 
 
 
Have you had any problems since the change? 
 
 
PROMPT breakthrough seizures, side effects 
 
Have you had any more interaction with an epilepsy specialist team? 

Yes 
No (Please move to question 3)  
 
 
What was the reason for the interaction? 
 
 
PROMPT routine, concerns, issues with medication 
 
When was your last meeting with the team? 
 
 
 
Have you had any more thoughts on how you might feed your baby? 
 
 
 
Have your thoughts changed since I last spoke to you? 
PROMPT advising what they previously said 

Yes 
No (Please move to question 5)  
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What has influenced this change of thought? 
 
 
 
PROMPT health benefits, family support, and medication use 
 
Have you looked up any information about epilepsy and infant feeding since we 
last spoke? 
 
 
 
PROMPT internet, HCPs, books, epilepsy societies 
 
Has your work status changed at all? 
Yes 
No (Finished) 
 
Was this change anything to do with your epilepsy? 

Yes, please explain 
No (Finished) 
 
 
 
 
 
On behalf of myself and my research team, I just want to say thank you again for 
taking part in the interview. It is very important to the study. I will be in touch 
with you once your baby is born; I hope everything goes well during the rest of 
your pregnancy. 
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Appendix Twenty-one: Third Interview Version 1.2 6.6.16 

 
 

 
Firstly, I would just like to confirm that you are still 
willing to participate in the study? 
Yes   No 
 
Thank you for taking part in the final stages of the study. 

I hope you are both doing well. This final interview will not take long and thank 
you for your patience, your help is really appreciated. 
 
Have you had any changes to your medication since I last spoke to you 

Yes 
No (Move to question 2)  
 
 
What were the changes? 
 
 
PROMPT change of dose, change of drug 
Why and when did these changes take place? 
 
 
 
PROMPT breakthrough, side effects 
 
Since we last spoke, did you do any research regarding infant feeding and 
epilepsy? 
Yes 
No (Move to question 3)  
 
What sources did you use? 
 
 
 
PROMPT internet, HCPs, epilepsy specialist team 
 
How are you feeding your baby? 
 
 
Is this the way you had intended to feed your baby? 
 
 
 
What factors do you feel have influenced you the most regarding infant feeding 
now that your baby has been born? 
 
 
 
 
PROMPT medication use, internet, partner/ family support, HCPs, epilepsy societies 
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In your opinion, do you feel your influences have changed over the course of 
your pregnancy? 
 
 
 
Has anyone impacted on this decision you have made? 
 
 
 
 
PROMPT friends, family, HCPs 
 
Have you had any difficulties feeding your baby? 
 
 
PROMPT pain, breakthrough 
Do you have any concerns about how you are feeding your baby? 
 
 
PROMPT risk of medication transfer, lack of milk, lack of support 
Do you feel like you have received adequate support from HCPs/family/friends 
regarding infant feeding? 
 
 
 
 
 
What do you now know about breastfeeding? Advantages/disadvantages? 
 
 
 
 
 
 
PROMPT health benefits, bonding, natural 
 
 
 
On behalf of myself and my research team, I just want to say thank you for taking 
part in this final interview, and all the other parts of the study. It is very important 
to the study, and we will be in touch in the next three weeks for the final sample 
collection.
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Appendix Twenty-two: Example of Interview Transcription Participant 1 

 
Interview 1              PARTICIPANT 1 06.09.17 
 

(Laura Hutchinson) So I have already checked you are happy for it to be recorded. I 

am just going to do some background on your epilepsy and that and then we will talk 

about some questions about feeding and stuff.  

So, when where you diagnosed? 

(PARTICIPANT 1) 2010 

(Laura Hutchinson) Do you know what type of epilepsy it is? 

(PARTICIPANT 1) What do you mean? 

(Laura Hutchinson) So, like you know, you can have focal seizures and umm 

(PARTICIPANT 1) Oh yes Petit Mal and I have had some Grand Mal in the past 

(Laura Hutchinson) So that was late enough for diagnosis then 

(PARTICIPANT 1) Oh God yea 

(Laura Hutchinson) so you weren’t diagnosed as a child? 

(PARTICIPANT 1) No, well, I always had the petit mal, but my GP said they were stress 

so, like panic attacks, it was only when I got to Uni and stress levels went up that they 

went from petit mal which I thought were panic attacks to the big ones. 

(Laura Hutchinson) do you know what medication you take? 

(PARTICIPANT 1) Lamotrigine 

(Laura Hutchinson) Is that what you have always been on? 

(Participant 1) yep 

(Laura Hutchinson) And how often are you taking it and at what dose? Do you know? 
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(Participant 1) 50mg OD 

(Laura Hutchinson) And how long have you been on that? 

(Participant 1) From the very start-2010 

(Laura Hutchinson) And what age are you? 

(Participant 1) 31yrs old 

(Laura Hutchinson) And you are... White... I can see that 

(Participant 1) Laughs 

(Laura Hutchinson) And what is your marital status? 

(Participant 1) um... Living with partner?  

(Laura Hutchinson) yes.  And what is the highest level of education you have achieved 

so far? 

(Participant 1) Masters 

(Laura Hutchinson) and you are currently working? 

(Participant 1) Yes 

(Laura Hutchinson) and what is your job title? 

(Participant 1) operations 

(Laura Hutchinson) And have you ever had any problems with jobs or previous jobs 

due to the epilepsy?  

(Participant 1) No 

(Laura Hutchinson) and it’s never led to any issues? 

(Participant 1) No 

(Laura Hutchinson) and are you considered disabled? 

(Participant 1) No 
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(Laura Hutchinson) And have you ever been pregnant before? 

(Participant 1) No 

(Laura Hutchinson) and have you, do you feel, um… sorry that has been asked 

before…Have you attended the specialist epilepsy clinic then? Like with the joint one 

with the neurologist and the? 

(Participant 1) yes, I went to the neurologist, is that what it is? 

(Laura Hutchinson) so in the Royal they have an epilepsy obstetrics clinic they call it, 

is that probably where you have been? 

(Participant 1) it must be yeah 

(Laura Hutchinson) And had you been involved like with the neurologist much before 

you had gotten pregnant? Had you seen them before, you know like preconception 

about? 

(Participant 1) No 

(Laura Hutchinson) That’s grand  

(Participant 1) laughs- it was unplanned 

(Laura Hutchinson) Laughs, and at what stage of your pregnancy where you up? At 12 

weeks or what? 

(Participant 1) At that stage when I met Beth?  

(Laura Hutchinson) Yeah 

(Participant 1) That was at 17 weeks I think 

(Laura Hutchinson) 17 weeks, and then had you been before that? 

(Participant 1) Yeah, I had been for the first scan 

(Laura Hutchinson) at say about 12 

(Participant 1) yeah 
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(Laura Hutchinson) And you attended the clinic um… did they invite you up to attend?  

(Participant 1) No Just a routine appointment 

(Laura Hutchinson) Yeah just a routine. And what about the 17 weeks then?  Was that 

routine as well?  

(Participant 1) Yeah well sorry that 12 weeks sorry actually was just the booking 

appointment.  

(Laura Hutchinson) Yeah 

(Participant 1) Then that 17 weeks was when I had to go back to the  

(Laura Hutchinson) Neurologist 

(Participant 1) Yip 

(Laura Hutchinson) And your medication hasn’t changed at all? 

(Participant 1) No 

(Laura Hutchinson) Your lucky actually to be on lamotrigine, because it’s one of the 

ones they will not, you know 

(Participant 1) I know yeah 

(Laura Hutchinson) Because there can be a lot of messing about then, you know if you 

are on something more dangerous in pregnancy, you know trying to get it controlled 

(Participant 1) Cause I was in Bali there a couple of months ago and we were moving 

about within the country and I forgot my tablets, and um, I went to try and buy them and 

the only ones we could buy was that really strong one... what’s the really strong one that 

people are...? 

(Laura Hutchinson) The Epilim maybe or... 

(Participant 1) Maybe Yeah 

(Laura Hutchinson) Sodium valproate or 

(Participant 1) Yeah and I don’t know, I went without them for a week 
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(Laura Hutchinson) And you were okay yeah?  

(Participant 1) Oh yeah 

(Laura Hutchinson) Suppose you were less stressed then too as well which helped 

(Participant 1) Laughs, they give me nightmares you see so I don’t care 

(Laura Hutchinson) Okay... all the time yeah?  

(Participant 1) Yeah, I wake up with dreams every night 

(Laura Hutchinson) Okay, right, I haven’t come across that one now.. 

(Participant 1) Oh have you not, no, I was speaking to Dr morrow about it if you ever 

met him? 

(Laura Hutchinson) Yeah, I have, I actually did meet him yeah 

(Participant 1) And he said it was setting of electric Transmitters in the brain and if you 

are sensitive to the things during the day then that’s when the come out 

(Laura Hutchinson) It comes out at night 

(Participant 1) Yeah, sure what can you do 

(Laura Hutchinson) Yeah, I suppose, it’s just one of those ones you have to, you know, 

at least you know where its coming from though so it’s not so worrying. Has any of your 

immediate family breastfed their children? 

(Participant 1) no, I asked my mum, but she didn’t 

(Laura Hutchinson) no… that’s okay… and have you thought about how you’re going 

to feed? 

(Participant 1) I’m going to attempt breastfeeding for 6 months 

(Laura Hutchinson) yeah, no that’s brilliant 

(Participant 1) that’s my plan 

(Laura Hutchinson) It’s not easy umm… 
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(Participant 1) I know, I did actually just get the other day the pump as well because I 

do want my partner to  

(Laura Hutchinson) yeah to help 

(Participant 1) to help out 

(Laura Hutchinson) no it definitely is um… 

(Participant 1) I would love it to be breastmilk 

(Laura Hutchinson) yea, no, that’s brilliant, umm…it’s definitely good if you have it in 

your head that 6 months goal especially, you know… its brilliant and 

(Participant 1) he’s a doctor so he told me I have to… laughs 

(Laura Hutchinson) laughs, no well that’s good, at least he will be supportive cause 

that’s a bit part of it as well, you know, having the partner support. So do you know what 

factors will, you know… have influenced you? obviously your partner then, have you 

anything um… 

(Participant 1) yeah well just the advice of the antenatal clinic 

(Laura Hutchinson) yeah 

(Participant 1) TV adds and that sort of thing- breast is best, that’s really what I’ve been 

going of 

(Laura Hutchinson) and have you searched for any information about infant feeding 

and epilepsy? 

(Participant 1) not yet, no 

(Laura Hutchinson) and your pretty set then that you are going to try it 

(Participant 1) yeah 

(Laura Hutchinson) and your partner has had an impact on this decision, has anyone 

else like tried to talk you into it or? 

(Participant 1) no 
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(Laura Hutchinson) no… and have you any worries about it? 

(Participant 1) no 

(Laura Hutchinson) so you’ve no worries about you know, the stress or anything? or 

(Participant 1) nawh 

(Laura Hutchinson) no 

(Participant 1) nawh, I’m the sort of person who will worry about it when it comes to be 

honest 

(Laura Hutchinson) yeah, well that’s a good way to think about it too and not get hung 

up on it 

(Participant 1) yeah, I don’t want to think about it yet 

(Laura Hutchinson) yeah, well that’s grand… and have you received any information 

about infant feeding and epilepsy? Did anybody at any time.. 

(Participant 1) Beth gave me books 

(Laura Hutchinson) yep, that’s grand… and so what are your perceptions of 

breastfeeding? 

(Participant 1) um… I think it’s a worthwhile thing, benefit for the baby and I think its 

important that it… I understand it will help with the bonding as well so I’ll do it for that 

reason 

(Laura Hutchinson) yeah, definitely. So that’s basically sort of what you know about 

disadvantages/advantages. Do you know any disadvantages? 

(Participant 1) not really, just people say it’s painful, that’s really all I’ve heard to be 

honest disadvantage wise 

(Laura Hutchinson) yeah 

(Participant 1) why is their more? laughs 

(Laura Hutchinson) laughs, awk no, you know people would be concerned about eh 

somethings with tiredness as well 
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(Participant 1) Sure I’m off work 

(Laura Hutchinson) Yea sure if you are going to be off and umm 

(Participant 1) No no I’ll give it my best, and I’ve understood talking to my friends its 

going to be uncomfortable but like you say, if you get over the first couple of weeks 

(Laura Hutchinson) yeah, no definitely and I think people find disadvantages nearly you 

know if they don’t want to, but if you have it in your head you are going to give it a try 

they you will see all the advantages more 

(Participant 1) The only thing I’m worried about is people finding it sore, but then they 

say if you get it latched on right its not meant to be sore. To be honest, actually I don’t 

know if I want to tell you this or not… but another reason I want to do it is because people 

say it helps you loose weight after the baby because I’m getting married you see and 

I’ve bought my wedding dress 

(Laura Hutchinson) Laughs…When’s the wedding?  

(Participant 1) It’s in June, and that is a really selfish reason to breastfeed I know 

(Laura Hutchinson) No definitely, you know what... if that... it is an advantage 

(Participant 1) Is it true do you think 

(Laura Hutchinson) Well you know when you are off I think a lot of people end up eating 

a lot, but when you have a goal like that it’s great.  
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Interview 2          Participant 1 15.11.17  

 

(Laura Hutchinson) First I just want to confirm that you are still happy to participate in 

the study 

(Participant 1) yes 

(Laura Hutchinson) so has there been any changes to your medication since we last 

spoke? 

(Participant 1) no 

(Laura Hutchinson) And have you had any more interaction with the epilepsy specialist 

team  

(Participant 1) Yes, I seen Beth at around 28 weeks and we talked about feeding and 

sleep and she said we will talk about it again closer to the time 

(Laura Hutchinson) and what was the reason for that appointment? 

(Participant 1) it was a routine appointment 

(Laura Hutchinson) was that your last meeting with the team? 

(Participant 1) yes 

(Laura Hutchinson) and have you had any more thoughts on how you want to feed the 

baby? 

(Participant 1) I am still going to try breastfeeding, Beth encouraged breastfeeding and 

said she would meet with me closer to the time to discuss my medication 

(Laura Hutchinson) so your thoughts haven’t changed at all since the last time we 

spoke? 

(Participant 1) no 

(Laura Hutchinson) and have you looked up any information about epilepsy and infant 

feeding since we last spoke? 
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(Participant 1) no, it was just talked about at the antenatal clinic 

(Laura Hutchinson) and has your work status changed at all? 

(Participant 1) no 

(Laura Hutchinson) and that’s us for today, it was just a short update to see how you 

are getting on and I will keep in touch now around your due date.  
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Interview 3            Participant 1 08.02.18 

 
(Laura Hutchinson) okay so firstly I just want to confirm that you are willing to 

participate? 

(Participant 1) yeah 

(Laura Hutchinson) and you are happy enough for it to be recorded? 

(Participant 1) yeah 

(Laura Hutchinson) and have you had any changes to your medication since we last 

spoke? 

(Participant 1) no 

(Laura Hutchinson) and did you do any research form the last time, this is from maybe 

30 weeks since I was speaking to you, umm did you do any research about infant 

feeding, any looking it up anything on breastfeeding... 

(Participant 1) Oh in regards to epilepsy drugs, no 

(Laura Hutchinson) no, that’s grand. And you are breastfeeding and one formula so far 

(Participant 1) Maybe I shouldn’t have gave that? Should I? 

(Laura Hutchinson) no not at all no 

(Participant 1) okay 

(Laura Hutchinson) so that is how you intended to feed him, you did plan to breastfeed? 

(Participant 1) yeah 

(Laura Hutchinson) so this is... now that’s he born what do you think was the biggest 

influences for you to breastfeed? 

(Participant 1) Um…  just really the benefits that would have for him in later life and me 

in later life 

(Laura Hutchinson) and can you name a few even of those? 
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Umm... well for him it was saying less chest infections and reduced risk of asthma. For 

me, stuff like reduced chance of ovarian cancer and think it said reduced risk of breast 

cancer as well. 

(Laura Hutchinson) okay brilliant, and you feel that your influences changed over the 

course of the pregnancy at all? 

(Participant 1) no 

(Laura Hutchinson) and did anyone impact on that decision that you made to 

breastfeed? 

(Participant 1) Um… the hospital, the midwives in the hospital were very positive about 

breastfeeding and the fact really, that’s the only thing, you know they weren’t into formula 

feeding at all 

(Laura Hutchinson) yeah, and what about family or anyone else? 

(Participant 1) Um.. well Frankie and I… my partner and I discussed it, parents no.. they 

are still bottle, they’re still, my parents and his parents are still both old school, oh he’s 

hungry all the time, give him the bottle 

(Laura Hutchinson) yeah 

(Participant 1) That’s been a bit of a challenge 

(Laura Hutchinson) and were you breastfed yourself? 

(Participant 1) No, and neither was Frankie 

(Laura Hutchinson) yeah I think that’s it, and I think if they haven’t done it, it’s just… 

(Participant 1) They didn’t really know about the wind, you know, he was screaming in 

pain and they, and once he would pass wind he would be okay but they just assume he’s 

hungry 

(Laura Hutchinson) he’s hungry yeah 

(Participant 1) Old school, yeah 

(Laura Hutchinson) and have you had any difficulties so far feeding him? 
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(Participant 1) No its just the colic and the wind, I’m starting to wonder, or think is that 

a reaction to my milk, I don’t know. But he’s a good feeder, he feeds every couple of 

hours and latches on fine and all that 

(Laura Hutchinson) and you did have a concern about breakthrough because you are 

so tired? 

(Participant 1) yeah 

(Laura Hutchinson) and do you have any current concerns about it? 

(Participant 1) No not really 

(Laura Hutchinson) and do you feel you got adequate support from like, the health care 

professionals, the midwives and that? 

(Participant 1) Oh yeah, definitely 

(Laura Hutchinson) okay and what about, well you have already sort of answered that 

about the family, um... 

(Participant 1) No well I had mum here for two days... no them few days I was down in 

Dungannon, my mum then realised, I was with her for about 4 days, she realised how 

good breastfeeding was then 

(Laura Hutchinson) yeah 

(Participant 1) and she sort of changed her tune a bit now, but it, and Frankie’s mum 

understand the importance of breastfeeding now, its just they weren’t, they didn’t 

breastfeed in them days you know 

(Laura Hutchinson) yeah 

(Participant 1) And they are more concerned about me, you’re not getting sleep because 

you are breastfeeding, you know, don’t breastfeed anymore 

(Laura Hutchinson) yeah, and is there anything you now know about breastfeeding, the 

advantages or disadvantages that you maybe, you have maybe learnt from doing it that 

you didn’t know? 
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(Participant 1) Um… its harder than, its harder at the start than I thought to be honest, 

um… the cluster feeding, I don’t know if bottle fed babies do that too but that was quiet 

draining, you know every hour, I don’t really, to be honest I don’t really feel the.. you 

know people put on the breastfeeding groups it says awh this bonding about 

breastfeeding, at the minute I don’t really feel that yet, at the minute I just feel like I’m 

feeding him to feed him, I’m not really enjoying it to be honest, but 

(Laura Hutchinson) yeah, okay 

(Participant 1) You know, I know it’s best for him 

(Laura Hutchinson) okay well that’s it, that’s great, thanks for taking part 
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Appendix Twenty-three Example Mind map of Thematic Analysis
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Appendix Twenty-Four Distress Protocol/ Emergency Procedure 
version 1.0 12.12.16  

EMERGENCY PROCEDURE IN EVENT OF A SEIZURE  
 

(See Epilepsy Society (2016) at https://www.epilepsysociety.org.uk/first-
aid-seizures?gclid=Cj0KEQjws_m6BRCv37WbtNmJs-

IBEiQAWKKt0FsWdMCbmCOyoJ8P5QudLuzCC0w6SVrlitOYbMHLkD0aAt5s8P8HAQ
#.V16FptIrLct ) 

If a seizure occurs in hospital, the call button will be pressed. 
The following will be applied if the seizure occurs elsewhere: 

 

1. Ensure the infant is in a safe position. 

2. Clear space around the woman and protect them by padding any sharp or dangerous 

objects. If possible, protect the woman’s head from the floor with padding. 

3. Loosen tight clothing around the woman’s neck, chest and waist. 

4. Once the seizure has stopped, check the woman’s breathing. 

a. If she is breathing place the woman in the recovery position. 

b. If she is not breathing perform CPR (do not attempt to force their jaw open). 

5. Stay with the woman and measure her breathing/level of response. 

6. Dial 999 if: 

a. continuous seizures occur 

b. if an injury is obtained which requires medical assistance  

c. if the seizure lasts more than 5 minutes or  

d. If the woman is unconscious for more than 10 minutes. 

7. GP will be contacted to make them aware that the seizure has occurred. 

Make contact with one of the emergency contacts listed on the consent form 
 

EMERGENCY PROCEDURE IN EVENT OF INFANT CHOKING  
 

(see resuscitation Council Guidelines (UK 2015) at 
https://www.resus.org.uk/resuscitation-guidelines/ ) 

If choking occurs in hospital, the call button will be pressed. 
The following will be applied if choking occurs elsewhere: 

1. lay the infant face down on the thigh while supporting head 

2. Give up to five back blows 

3. Turn the infant over and check their mouth for obstructions 

4. If choking persists, give up to 5 chest thrusts by placing two fingers on the breadth below 

the nipple line and push inwards and upwards towards their head. (Stop as soon as the 

obstruction has cleared) 

5. Check the mouth 

6. If the obstruction has not cleared after three repeats of the above, call 999 and continue 

until help arrives. 

7. If loss of conscious occurs, perform CPR and call 999 

8. GP/medical assistance will be sought to make them aware that the choking has occurred 

and to seek guidance even if the object has become dislodged. 

 

https://www.epilepsysociety.org.uk/first-aid-seizures?gclid=Cj0KEQjws_m6BRCv37WbtNmJs-IBEiQAWKKt0FsWdMCbmCOyoJ8P5QudLuzCC0w6SVrlitOYbMHLkD0aAt5s8P8HAQ#.V16FptIrLct
https://www.epilepsysociety.org.uk/first-aid-seizures?gclid=Cj0KEQjws_m6BRCv37WbtNmJs-IBEiQAWKKt0FsWdMCbmCOyoJ8P5QudLuzCC0w6SVrlitOYbMHLkD0aAt5s8P8HAQ#.V16FptIrLct
https://www.epilepsysociety.org.uk/first-aid-seizures?gclid=Cj0KEQjws_m6BRCv37WbtNmJs-IBEiQAWKKt0FsWdMCbmCOyoJ8P5QudLuzCC0w6SVrlitOYbMHLkD0aAt5s8P8HAQ#.V16FptIrLct
https://www.epilepsysociety.org.uk/first-aid-seizures?gclid=Cj0KEQjws_m6BRCv37WbtNmJs-IBEiQAWKKt0FsWdMCbmCOyoJ8P5QudLuzCC0w6SVrlitOYbMHLkD0aAt5s8P8HAQ#.V16FptIrLct
https://www.resus.org.uk/resuscitation-guidelines/
http://www.ulster.ac.uk/
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