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Thesis abstract  

Introduction  

Despite the many health benefits of breastfeeding, exclusivity and duration rates fall 

short of the World Health Organisation guidelines. This body of work is an examination 

of breastfeeding exclusivity and duration in an urban population. 

Aims  

This thesis aimed to investigate the breastfeeding initiation rates of women in the Gold 

Coast region of Queensland, to report on the breastfeeding exclusivity and duration 

rates of a sample of breastfeeding women from this population, to describe their 

knowledge of mastitis, and to review published interventions for the prevention of 

mastitis in breastfeeding women after childbirth. 

Methods  

This longitudinal study investigated a population of women who delivered their infants 

at the Gold Coast hospital in 2008. Firstly, the prevalence of breastfeeding upon 

hospital discharge in a cohort of postpartum women was observed and reported. From 

this population, a subgroup cohort was recruited and followed for a period of six 

months or until they weaned their infant. The subgroup study was designed to provide 

cross-sectional data about breastfeeding exclusivity and duration within an Australian 

urban population, as well as to compare breastfeeding women’s knowledge of mastitis 

within the clinical definition. Finally, a Cochrane systematic review examined the 

published literature on interventions for the prevention of mastitis after childbirth.  
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Results  

Findings suggest that breastfeeding exclusivity and duration rates observed are 

comparable with rates from other national studies including survey data. Prevalence 

data showed that 87.5% of women discharged from hospital exclusively breastfeeding. 

The cross-sectional subgroup showed participants exclusively breastfed for a mean of 

95.27 ± 73.40 days, while the mean breastfeeding duration was 125.36 ± 70.47 days. 

The responses to the questionnaires demonstrated that the majority of women have a 

minimal understanding of mastitis and its treatment. Participants reported that their 

first option when seeking information on mastitis was their mother or family and 

friends, followed by their general practitioner. The Cochrane Systematic Review 

identified the need for better quality trials and interventions that are more vigorous in 

the prevention of mastitis following childbirth. The trials published to date produced 

no statistically significant findings or benefits from any interventions designed. 

Conclusions   

Ongoing research is required into improving breastfeeding duration rates so that they 

reach recommended levels. Further research into effective interventions for the 

prevention of mastitis in the postpartum period is required to reduce the prevalence 

of mastitis in breastfeeding women. 
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Abbreviations  

Acronym Description  

ABA Australian Breastfeeding Association 

ANHS Australian National Health Survey 

BF Breastfeeding  

BFHI Baby Friendly Hospital Initiative  

BSES-SF Breastfeeding Self Efficacy Scale – Short Form 

CDCU Central Data Collection Unit  

EL/CS Elective Caesarean Section  

EM / CS Emergency Caesarean Section  

GCHSD Gold Coast Health Service District 

GCH Gold Coast Hospital 

HSCQ Health Statistic Centre Queensland  

NHMRC National Health & Medical Research Council  

PDCS, QLD Perinatal Data Collection Centre Queensland  

QLD Queensland 

SIDS Sudden Infant Death Syndrome 

SPSS Statistical Package for the Social Sciences 

UNICEF United Nations Children’s Fund 

VD Vaginal Delivery 

WHO World Health Organisation  
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Thesis inspiration   

As a clinical midwife and lactation consultant in hospitals and private practice, sharing 

many women’s breastfeeding experiences and challenges has provided me with 

knowledge and an interest in breastfeeding and complications of lactation. This 

experience has led me to pursue breastfeeding research.  

While at the University of Southern Queensland (USQ), the experience I gained as a 

researcher provided insight into investigating women’s experiences and complications 

of lactation. The research I conducted at USQ consisted of two studies. The first 

involved setting up a telephone support service for women in the postpartum period. 

This service provided women with weekly telephone support and consultation with an 

experienced lactation consultant during the first month postpartum. Part of the 

support service also involved triaging women to health services for support when 

required. Most referrals were for breastfeeding related complications. The second 

study involved interviewing women who had experienced extraordinary breastfeeding 

complications but had continued to breastfeed.  

As a result of conducting these studies, and through experience and observations as a 

lactation consultant in private practice, it became apparent that mastitis was a 

common breastfeeding problem. Women would often only seek help with this 

debilitating disease in the later stages, instead of earlier when the outcomes and 

recovery could have been more favourable. These observations led me to investigate 

the prevalence of mastitis, along with what can be done to reduce its incidence and 

improve the duration and exclusivity of breastfeeding.  
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Thesis overview  

This thesis consists of four parts. Chapters 1, 3, 4 and 5 outline the four main elements 

including the literature review and three studies. Chapter 2 outlines the research 

design and methodology.  

Following the review of relevant literature, Chapter 1 provides an overview of 

conditions that affect breastfeeding initiation, exclusivity, and duration trends on a 

global, national, and state level. This chapter then discusses complications of lactation, 

mastitis in particular, and concludes with the aims of the study. 

Chapter 2 gives an overview of the methodology of each of the three studies in this 

thesis. A comprehensive outline of the methodology used for each study is detailed in 

the relevant chapter.  

Chapter 3 covers ‘Prevalence of breastfeeding at the Gold Coast Hospital’. This study 

collated breastfeeding and limited demographic information from women who birthed 

at the Gold Coast Hospital between January 2008 and April 2008. The data collected 

were used to compare maternal age, parity, mode of feeding and the type of delivery 

against national and international breastfeeding rates. Data on breastfeeding 

exclusivity, duration and knowledge of mastitis were not available for the women in 

this study, which led to Study 2 (covered in Chapter 4).  

Chapter 4 details ‘Breastfeeding duration, exclusivity, and knowledge of mastitis in an 

urban population’. Firstly, this provides cross-sectional data about breastfeeding 

exclusivity and duration rates within an Australian urban population and, secondly, it 
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compares the women’s breastfeeding knowledge of mastitis with the clinical 

definition. Thirdly, Chapter 4 benchmarks the Gold Coast breastfeeding data with both 

global and national statistics. During this study the participants were asked three 

exploratory questions about their knowledge of mastitis, and findings from the review 

of these questions has led to the third study in this thesis  

Chapter 5 is a Cochrane Systematic Review of the published literature on the 

prevention of mastitis following childbirth up until November 2010 titled ‘Interventions 

for preventing mastitis after childbirth’. 

Finally, the results and limitations of these studies are discussed, as well as 

recommendations. An outline of this thesis has been summarised in Figure 1. 
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Thesis outline briefly describing each chapter  

 

Figure 1: Outline of thesis chapters                          

  

Chapter 1.

1. Review of the relevent literature, providing an overview of the  initiation, 
exculsivity and duration of breastfeeding on a global, national and state level.

2.  Exploration of complications of lactation with a particular interest in mastitis as a 
common breastfeeding problem that may reduce exclusivity and duration.

Study Aims

Chapter 2. Methodology - brief overview of the research design for the studies 
in this thesis

Chapter 3. Study 1- 'Prevalence of breastfeeding at the Gold Coast Hospital' 
methods, results and discussion 

Chapter 4. Study 2 - 'Breastfeeding duration and exclusivity in an urban 
population' methods, results and discussion 

Chapter 5. Study 3 - 'Interventions for preventing mastitis after childbirth' a 
Cochrane Systematic Review of the published literature on interventions for the 

prevention of mastitis after childbirth

Chapter 6. Discussion, limitations and recommendations 
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Chapter 1 Literature review – Australian and global breastfeeding 

overview 

Introduction  

The importance of breastfeeding for the health and wellbeing of infants and mother is 

documented in both this literature review and other published articles; however, this 

research was motivated by the factors that affect breastfeeding exclusivity and 

duration, along with an exploration into complications of lactation (mastitis in 

particular). 

The literature review detailed in this chapter compared global breastfeeding practices 

with Australia, Queensland, and the Gold Coast region. Along with the comparison of 

global practices, factors were explored that influence women’s breastfeeding 

decisions, including complications of breastfeeding. Mastitis is one of the most 

common complications of lactation that affects breastfeeding decisions including 

exclusivity and duration,
(1, 2) 

and therefore will be a major component of this thesis.  

Breastfeeding recommendations and benefits  

Australian national breastfeeding targets continue to fall short of the guidelines as 

reported in 2002, by the World Health Organisation (WHO) and the Australian National 

Health and Medical Research Council (NHMRC).
 (1, 2) 

WHO recommends that infants be 

exclusively breastfed for six months with a further recommendation of continuing 

breastfeeding until at least 2 years of age with the addition of appropriate 

complementary foods. In comparison, the NHMRC recommends that women continue 
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to breastfeed until their infants are at least 12 months of age. 
(1, 2) 

Exclusive 

breastfeeding provides the mother and infant with both short and long-term 

benefits.
(3)

 There has been considerable discussion with regard to the optimal length of 

time a mother should fully breastfeed her infant. The United Nations Children’s Fund 

(UNICEF) has compiled global breastfeeding rates. Table 1 illustrates breastfeeding 

figures at six months of age in 2006 in a number of countries and regions
(4)

, 

demonstrating that neither developed nor developing countries are able to meet with 

the recommendations of the WHO. 

Table 1: Global view illustrating the percentage of infants (at six months) exclusively 

breastfed (2006).
(4)

 

Region Percentage of infants at six months 

exclusively breastfed (2006) 

Sub- Saharan Africa 30% 

Middle east/North Africa 26% 

South Asia 45% 

East Asia/ Pacific 32% 

Latin America/Caribbean * 

Central Europe/Russian Republics, and Baltic 

States 

19% 

Industrialized countries * 

Developing World 37% 

Developed countries Norway and Sweden 70-80% 

European countries as well as USA, Canada 

and Australia  

Ranged from 20% to 50% 

* Percentages could not be calculated due to missing data from > 25% of countries in the 

region.(4) 

 

Breastfeeding provides benefits to infants, mothers, families, and communities. The 

improved nutrition, immunological, psychological, economical and environmental 

benefits that breastfeeding provides are well documented.
(5)

 Breast milk provides 
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benefits as well as protection against conditions such as gastroenteritis, respiratory 

infections and allergies.
(6)

 Extensive scientific research reports that infants who are not 

breastfed are predisposed to many health complications in later life, including high 

blood pressure, obesity, non-insulin dependent diabetes and ischaemic heart 

disease.
(5-8)

 

Breastfeeding trends and changing attitudes 

Breastfeeding in Australia has gradually changed from the 1900s to the present day. 

With increased medical intervention in everyday life issues, including childbirth and 

breastfeeding, more doctors and health professionals are involved in the treatment of 

childbirth and breastfeeding.
 (9, 10) 

Improvement in health practices has brought about 

a decrease in infant /maternal mortalities in the last century; however, along with the 

modification of cow’s milk and the introduction of commercial formulas in the mid 

1900s, there has been a decline in the number of women who breastfeed. This has 

been reinforced by the increase in availability and popularity of commercial milks 

endorsed by health professionals.
(9)

 The introduction of formulas has reduced infant 

mortality for those infants previously fed cow’s or goat’s milk, but has negatively 

affected breastfeeding rates.
(10)

 

Since the introduction of commercial formula in the 1970s, there has been a decline in 

breastfeeding initiation and duration in both developed and developing countries.
(3, 11)

 

In the early 1970s, Australia demonstrated higher breastfeeding initiation rates than 

other developed countries; however, it was estimated that only 40-45% of women 

were breastfeeding when discharged from Australian hospitals at this time.
(11, 12) 

In 
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order to address this problem, steps were taken by the Commonwealth Department of 

Health in 1979 to introduce policies on food and nutrition.
(11)

 Australia further 

strengthened its policy on breastfeeding practices by becoming a signatory to the 

WHO International Code for the Marketing of Breast-Milk Supplements in 1981.
(13-15)

 

Historically, breastfeeding women have sought the accumulated knowledge and 

support of other mothers, especially their peers.
(10)

 In the mid 1950s and early 1960s, 

women became more empowered and knowledgeable, forming breastfeeding support 

groups. The emergence of peer groups such as La Leche League International and the 

Nursing Mothers Association Australia [now known as the Australian Breastfeeding 

Association (ABA)] in the mid 1960s provided women with breastfeeding support.
(2) 

These groups continue today providing education and support for women. 

The Baby Friendly Hospital Initiative 

The decline in breastfeeding rates prior to the 1990s was cause for concern; therefore, 

a worldwide effort to protect, promote, and support breastfeeding was initiated. In 

1991, the WHO and UNICEF jointly developed ‘The Baby Friendly Hospital Initiative’ 

(BFHI).
(16)

 The BFHI international project aims to create a health care environment that 

provides the best start in life for every infant born.
(16)

 BFHI, in conjunction with WHO 

and UNICEF, identified the need for education of health professionals and mothers 

who intend to breastfeed to improve breastfeeding management.
(16-20)

 

World governing bodies recognised that to improve breastfeeding rates, policies and 

standards by which health care practice would be governed when caring for women in 

the postpartum period should be developed.
(21)

 The Baby Friendly Hospital Initiative 
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(BFHI) was launched to transform health care policies and to restore breastfeeding as 

the natural and normal practice for nurturing infants.
(22)

 BFHI is thus a strategy to 

encourage the implementation of the "Ten Steps to Successful Breastfeeding" to 

protect, promote and support breastfeeding. 
(23)

 

Accredited “baby friendly” hospitals endeavour to give women consistent, accurate 

advice to reduce breastfeeding problems experienced in the early postpartum days, 

including nipple damage, low milk supply and confusion about breastfeeding.
(22)

 The 

BFHI initiative has been successful in improving the initiation of breastfeeding in most 

developed countries.
(24) 

For example, an improvement in the initiation of breastfeeding 

from 47 to 80% was reported in 2009 in Ireland. Australia has a comparatively high 

initiation of exclusive breastfeeding on discharge from hospital (87%), but has a low 

rate of breastfeeding exclusivity for the recommended six months of age.
 (22, 24, 25) 

This 

drop in breastfeeding rates from discharge to six months possibly indicates that 

educating and supporting women with regards to their breastfeeding decisions needs 

to continue beyond their discharge from hospital.  

Breastfeeding practices in Australia 

Both the Australian National Health Survey (ANHS) in 2001 and the Queensland State 

Health and Perinatal Statistics Survey for 2001 found that 87% of infants were 

breastfed when discharged from hospital.
(26)

 These surveys however also reported a 

steady decline in the number of infants receiving any breast milk up to the age of six 

months.
(12)

 In 2001, only 48% of infants aged six months were breastfed with only 23% 

of children breastfed by age one and 1% being breastfed by age two.
(1)
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In 2003 Queensland Health established exclusive breastfeeding targets to be 

achievement by 2008. These included that at least 60% of infants would be exclusively 

breastfed for the first three months, and that  at least 50% of infants would be 

exclusively breastfed for the first six months.
(27)

 In 2006-2007, Queensland Health 

conducted a study (Infant Nutrition Project 2006-2007 Measurements of exclusive 

breastfeeding) aimed to determine the prevalence of breastfeeding, particularly 

exclusive breastfeeding, in three South East Queensland Health Service Districts.
 (27)

 

This study reported that the majority of mothers in the districts that participated in 

this study were not meeting the targets for exclusive breastfeeding for the first six 

months as recommended by Queensland Health.
(27) 

Reported data show that 38% of 

infants in the cohort were exclusively breastfed at two months of age, and only 9.5% at 

five months of age.
(27) 

Therefore
 
even with guidelines and targets set out by governing 

bodies, women are continuing to breastfeed for less than the minimum recommended 

length of time. This finding demonstrates that an exploration into factors affecting 

women’s breastfeeding decisions is required. 

 

Factors that influence breastfeeding decisions 

Many factors affect the initiation and duration of breastfeeding, including socio-

demographic, biomedical, support and psychosocial issues.
(25, 28, 29) 

The literature 

suggests that improving breastfeeding initiation and duration rates not only provides 

maternal and infant advantages but also has environmental and economical benefits 

for both the health care systems and individual families.
(25, 28-32)
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Common breastfeeding issues that women experience when initiating lactation such as 

poor attachment and positioning of the infant at the breast, along with inadequate 

emptying of the breast may inhibit the establishment and maintaining of adequate 

lactation while breastfeeding. 
(25, 28, 29, 30)

 These breastfeeding issues often lead to 

complications including damaged nipples, breast engorgement and mastitis.  

Breastfeeding issues such as these may lead to complications that hinder establishing 

and maintaining breastfeeding exclusivity and duration.
(25, 28, 29, 30)

 As with other known 

complications of lactation, mastitis is reported to influence a woman’s breastfeeding 

decision. Leading authorities have recognised modifiable variables that influence 

breastfeeding exclusivity and duration.  

Both modifiable and non-modifiable factors affect breastfeeding duration and 

exclusivity. Several non-modifiable demographic factors such as maternal age, marital 

status and education level are possible predictors of breastfeeding exclusivity and 

duration.
(33, 34) 

Studies observe that older married women who are more educated and 

have a higher socio-economic status breastfeed for longer.
(35, 36) 

Given that these 

factors are difficult to modify, there is little hope of changing them to improve 

breastfeeding exclusivity and duration.
(28, 35, 36) 

Identifying modifiable variables 

alternatively, could lead to the development and evaluation of supportive 

interventions resulting in more women initiating and continuing to breastfeed. One 

such variable is the maternal perception of insufficient milk supply that often leads to 

formula supplementation and a decrease in breastfeeding levels. Breastfeeding 

confidence has also been identified as a modifiable variable for breastfeeding 

duration.
(33, 34)
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Non-Modifiable Variables 

Both national and international studies have referred to increasing maternal age as a 

predictor for increased breastfeeding duration.
(35, 37-40) 

A positive association with 

exclusive breastfeeding at both 2 and 5 months and maternal age was reported in the 

Infant Nutrition Project 2006-2007 in Queensland. This study also reported that 

mothers with partners were more likely to exclusively breastfeed at 2 months.
(41) 

Australian studies have found that women over the age of 25 years were more likely to 

continue breastfeeding their infants for between six and twelve months.
(42-47)

 In 

addition, the Australian National Health Survey (ANHS) reported that women aged 

over 30 were more likely to be breastfeeding at six and 12 months than those aged 

between 18 and 29, as seen in Table 2.
(12) 

Table 2: Australian National Health Survey, reporting the age of breastfeeding mothers 

in 2001.
(37)

 

Maternal age  % of breastfeeding 

mothers at six months 

% of breastfeeding mothers at twelve 

months 

18-29 years  38% 14% 

> 30 years  54% 28% 

 

A prospective cohort study of 522 women from five hospitals in America also found 

that age was a important demographic factor in determining breastfeeding 

duration.
(48) 

In addition, a Korean study that examined factors affecting the rate and 

duration of breastfeeding from interviews, reported that women over the age of 35 
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years breastfeed for longer than younger women.
(49, 50) 

However, maternal age was not 

found to be a major factor in a woman’s decision to breastfeed.
(49-51) 

Maternal age 

would therefore appear to influence the duration of breastfeeding but not the 

initiation. 

Studies that looked at marital status as a predictor of breastfeeding duration have 

shown that women who are married or in a defacto relationship, in contrast to single 

mothers, tend to have higher breastfeeding initiation rates.
(51)

 The importance of a 

supportive relationship, in contrast to the isolation experienced by some single 

mothers, is conducive to breastfeeding success.
(52)

 In 2007, a study that evaluated the 

associations between maternal psychological status and intended breastfeeding 

duration found that there was a positive association between the breastfeeding 

duration outcome and marital status. 
(53)

 

Maternal education has been shown to be considerably associated with breastfeeding 

success.
(48)

 In 2001, the Australian National Health Survey (ANHS) established that 

women with associate diplomas or higher education were more likely to breastfeed. 

Several national and international studies have reported that the higher the woman’s 

level of education, the greater the breastfeeding initiation rate and the longer the 

duration of breastfeeding.
(12, 42, 43, 54)

 

The dilemma women face over whether, and how, to combine breastfeeding and work  

has been identified as a confounding factor when it comes to infant feeding 

methods.
(55)

 Working mothers find the decision to return to work and to continue 

breastfeeding to be difficult, often affecting the exclusivity and duration of 
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breastfeeding.
(55)

 A recent study reported that employment in routine jobs with less 

favourable working conditions, compared to higher managerial and professional 

occupations, may reduce the duration of exclusive breastfeeding.
(55)

  

Levels of breastfeeding initiation and duration vary between primiparous and 

multiparous women. In a study by Humenick in 1998,
(56)

 primiparous women who were 

encouraged by health care professionals to provide supplements for their infants often 

weaned prematurely, whereas multiparous women with previous positive 

breastfeeding experiences were more likely to act independently of professionals’ 

advice.
(56)

 In contrast, multiparous women who had negative breastfeeding 

experiences, even with professional support, tended to have lower breastfeeding 

initiation and duration rates.
(56)

 

Breastfeeding exclusivity and duration has been strongly related to parity and previous 

breastfeeding experiences.
(42, 43) 

In 1990, Ford and Labbok
(57)

 found that breastfeeding 

duration increased with parity by one half month per child. More recent studies 

reported that mothers with previous breastfeeding experience had higher initiation 

and duration rates.
(56, 58) 

A large study conducted in the Netherlands in 2001 reported 

that, while a higher level of education was important in relation to breastfeeding 

success, parity was seen to be the most decisive factor in breastfeeding duration.
(59)

 In 

summary, the combined factors of breastfeeding experience, age of mother and parity 

can influence breastfeeding exclusivity and duration; however, as seen in the Infant 

Nutrition Project 2006–2007, the rates of exclusive breastfeeding reported are 

substantially lower than the targets set by Queensland Health for 2008.
(41) 
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Modifiable Variables 

Maternal attitude is one potentially modifiable variable associated with breastfeeding 

confidence. A positive and persistent attitude has been identified as supportive of 

successful breastfeeding. 
(60-63) 

Creedy and colleagues, in 2003, reported that women 

who were confident in their ability to breastfeed were likely to breastfeed for 

longer.
(64)

 Higher levels of self-efficacy and persistence were also reported as 

important predictors for breastfeeding duration.
(64)

 Breastfeeding self-confidence is 

having confidence in oneself when choosing a course of action to be the best or most 

effective. In contrast, breastfeeding self-efficacy is the belief that one has the power to 

produce the desired effect and is capable of performing in a competent manner to 

attain certain goals.
(65)

 

Women are more inclined to breastfeed for longer when they report a higher 

breastfeeding self-efficacy in the antenatal period. In contrast, women with a reported 

lower self-efficacy in the antenatal period are more inclined to partially breastfeed or 

formula feed 
(61, 62)

 and are more likely to wean before two weeks postpartum.
(66-70) 

Women found to have difficulties establishing lactation were also reported to have 

lower levels of self-efficacy in contrast to women who breastfed for six months and 

beyond, and were reported to wean prematurely.
(61)

 Women who breastfed for four 

months and beyond were more likely to enjoy and be satisfied with their breastfeeding 

experience.
(61, 71-74) 

Stress and anxiety are factors also known to affect breastfeeding 

success. Mothers who are separated when the infant is admitted to special care 

nursery or intensive care may experience stress and anxiety that influences their 
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breastfeeding experience.
(75)

 Recent studies have shown that highly motivated 

mothers of low birth weight or premature infants breastfeed for longer, suggesting 

that mothers understand the importance of breast milk for their infants.
(76)

 Negative 

attitudes, lack of experience breastfeeding previous infants, and prematurity have 

been seen to have detrimental effects on breastfeeding success.
(75)

 Mothers of healthy 

full term infants are more likely to initiate breastfeeding, but maternal attitude will 

influence breastfeeding continuation.
(30, 34)

 

A study by Meyerink and Marquis highlighted the importance of support from family 

and friends for breastfeeding women.
(77)

 Support was seen to impact on the increased 

probability of mothers initiating breastfeeding.
(77)

 The significance of a woman’s 

partner, family and peers are shown to influence breastfeeding by giving women the 

encouragement and help needed to breastfeed successfully, hence nurturing maternal 

confidence. A number of studies have shown peer support to have a positive effect on 

breastfeeding women’s experiences.
(28, 29, 77) 

Face-to-face and telephone-based peer 

support groups show a noteworthy difference in breastfeeding initiation rates.
(78, 79) 

However, telephone-based and peer support studies has been reported to have no 

effect on breastfeeding duration.
(80)

 

The importance of supportive partners and the effect on breastfeeding success has 

been reported in several studies.
(28, 48) 

In Western countries, husbands and partners 

who support and encourage breastfeeding are reported to influence the woman’s 

breastfeeding choices and behaviour.
(10, 81, 82)
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While many factors influence a woman's decision to stop breastfeeding, perceived low 

milk supply, maternal and infant complications, and mastitis are the most frequent 

reasons women report.
(28, 29, 71, 72, 83, 84)

 Blyth reported in 2002 that the main reason 

given for premature weaning related to complications of lactation.
(61) 

These included 

insufficient milk supply, maternal factors (including mastitis, nipple trauma and 

fatigue), and infant factors (including premature infants, sucking disorders and tongue-

tie).
(74, 85)

 Breastfeeding inconvenience, establishing lactation, infant dependency as 

well as hospital breastfeeding policies and practices were seen to influence lactation 

decisions.
(61)

  

Antenatal and postnatal education about breastfeeding issues and complications helps 

to address common problems in the prenatal period, providing women with strategies 

and tools with which to manage. Along with encouraging and supporting early skin-to-

skin contact for mothers and infants, early initiation of feeding and maternal support 

has been reported to enhance breastfeeding success.
(86)

 Commonly encountered 

problems known to influence a woman’s decision about continuing to breastfeed or 

prematurely wean include sleep deprivation and insufficient time for oneself.
(29, 87, 88)

 

Approximately 35% of women who wean early report insufficient milk supply as the 

primary reason, although most mothers have sufficient milk to nourish their infants.
 (29, 

87-91)
 Perception of low milk supply is often reported early in the postpartum period, 

well before milk supply has been established and is one of the most commonly 

professed problems associated with breastfeeding exclusivity and duration.
(88)

 

Appropriate education may reduce the apparent gap between perceived and actual 
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milk supply and thus reduce the number of women who wean prematurely.
(91)

 Other 

women are concerned about the quality of their breast milk as well as the quantity.
(88)

 

These problems are often confused with other parenting issues such as settling 

techniques and normal infant behaviour.
(28, 29, 86-88) 

Mastitis 

Mastitis is a significant breastfeeding complication experienced by lactating women.
(92)

 

The definition of mastitis varies throughout the literature. The symptoms commonly 

reported when defining mastitis include an infection of the breast causing a fever of > 

38.5 and a red tender area in the breast. Diagnosis of mastitis ranges from self-

diagnosis and management to clinical diagnosis by a health care professional. The 

variation in the definition and diagnosis of mastitis presents several problems when 

reviewing the literature due to the inconsistencies of reported presentations and 

measures of the disease. In order to clarify the meaning of mastitis, the following 

definition of mastitis was used in this study: 

‘an inflammatory condition of the breast, which may or may not be accompanied by 

infection’ 
(7, 93)

 

There are two main causes for lactation mastitis, the first resulting from milk stasis and 

the second from direct microbial infection. Milk stasis, which is the stagnation of milk 

in the breast, is the primary cause of lactation mastitis, due to inefficient milk removal. 

This form of mastitis may be accompanied by bacterial infection and may be due to 

several reasons such as poor attachment of the infant to the breast, ineffective 

suckling, restricted frequency or duration of feeds, blockage in milk ducts, and 
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overabundant milk supply. 
(94)

 The second cause of mastitis is most commonly due to 

bacterial infection from an interruption in the integrity of the nipple, caused by trauma 

during feeding and often a result of incorrect attachment.
(2, 95, 96)

 

Mastitis is seen as a continuum of disease, resulting in a series of phases from non-

infective inflammation of the breast to infection that may lead to abscess formation. 

Staphylococcus aureus is the most common microorganism found.
(95-97) 

Mastitis can 

present bilaterally but most commonly unilaterally with breast pain, redness, and 

swelling which may be associated with systemic symptoms such as fever aches and 

pains.
(98, 99) 

Women may experience recurrent mastitis with one or with consecutive 

infants.
(100) 

The varying presentation of severity or prevalence of this disease results in 

a multitude of problems for both breastfeeding women and health care professionals. 

Mastitis has a detrimental effect on exclusivity and duration of breastfeeding.
(71, 72) 

The 

prevalence of mastitis worldwide varies depending on the definition used, the 

reliability of reporting and on the country in which the study was conducted.
(100) 

 

International studies following participants for between three and 12 months have 

reported the incidence of mastitis to be between 5% and 33%, while the recurrence of 

mastitis is between 6.5% and 8.5%.
(71, 72, 83, 101, 102)

 Mastitis is most commonly 

experienced in the earlier stages of lactation with between 74 and 95% of the episodes 

being experienced in the first three months of breastfeeding.
(100)

 Australian studies 

have reported that the incidence of mastitis in the first six months is between 15 and 

20%.
(103-107)
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Although mastitis is a considerable complication of breastfeeding, and a common 

reason for weaning, there has been little published work in this area of lactation.
(92)

 

While studies have reported that exclusive breastfeeding with unrestricted access of 

the infant to the breast ensures adequate breast emptying and reduces the risk of milk 

stasis.
(84) 

Studies have further explored the concept of breastfeeding and bed sharing 

(co-sleeping) of infants and parents 
(108, 109)

. This practice is a choice some 

breastfeeding women make to assists unrestricted access of the infant to the breast 

while sleeping, facilitating breast emptying and further reducing the risk of milk stasis 

(108, 109)
. Additional well-known breastfeeding practices that decrease the risk of 

mastitis include proper attachment and correct positioning of the infant at the breast. 

These practices reduces nipple damage, as well as pain and hesitation when 

breastfeeding, thereby reducing the risk of engorgement, milk stasis and mastitis. 
(83, 

100)
 
 

One of the problems highlighted in the literature is that women report breastfeeding 

advice given by health care professionals is often conflicting and unhelpful. 
(110)

 A 

proportion of breastfeeding women who develop mastitis receive incorrect 

management advice from health care professionals. Two of the most common 

misconceptions regarding the management of mastitis are to rest the affected breast 

during the episode of mastitis and to wean from the breast 
(19, 111, 112) 

 This advice is 

contrary to the more appropriate advice of ensuring frequent emptying of the breast 

to prevent milk stasis, with breastfeeding being the most efficient means of achieving 

this. 
(115)

   Breast-feeding is generally not harmful to the infant during episodes of 

mastitis and speeds resolution of the infectious and /or inflammation process.
(113-116) 
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The research to date highlights the importance of prevention and management of 

mastitis to reduce the incidence of breast abscess and improve maternal health.
(100)

  

An Australian study found that women who reported a history of mastitis with a 

previous child were more likely to have mastitis with the current baby.
(105) 

 

Breastfeeding education and breastfeeding management techniques, such as breast 

massage, frequency of breastfeeding, alternating breasts at each feed, use of hot/cold 

packs, correct positioning and the use of cabbage leaves are all interventions that have 

been trialled in the management of mastitis.
(114-116) 

Conclusion 

Breastfeeding is a global issue for communities and governments that affect both 

women and their infants on many levels. Despite identifying factors that influence the 

initiation of breastfeeding and the importance of breastfeeding to both mother and 

infant, there continues to be sub-optimal duration of exclusive breastfeeding in both 

developing and developed countries. Modifiable factors such as maternal attitude, 

support, breastfeeding knowledge, and experience affect duration and exclusivity of 

breastfeeding. 

National and international researchers, as well as governing bodies, have outlined 

guidelines that support and promote breastfeeding, strongly advocating breastfeeding 

as being the best practice by which to feed infants.
(7, 93, 117-121)

 Complications of 

lactation remain an important factor resulting in decreased breastfeeding exclusivity 

and duration rates. One of the most common complications is mastitis. The debilitating 

effect that mastitis has on lactating women has been explored, identifying common 
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misdiagnoses, and the problems associated with misinformation and poor 

management. It is therefore important to explore and identify pathways for 

improvement with these health issues, such as well-designed research studies to 

provide answers.  

This chapter reviewed breastfeeding exclusivity and duration from a state, national 

and global perspective. Findings from the literature review influenced the formation of 

the following studies, which were designed to measure the prevalence of 

breastfeeding exclusivity and duration in an urban population.  
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Study aims 

The aims of this study were to identify the prevalence of breastfeeding of the women 

who gave birth at the Gold Coast hospital between January and April 2008, and to 

report on the breastfeeding exclusivity rates and duration of a sample of breastfeeding 

women from this population. Further to this, participants’ knowledge of mastitis was 

reported and the published interventions for the prevention of mastitis in 

breastfeeding women after childbirth were reviewed.  

Several research questions were generated from these study aims: 

1. Is the initiation of breastfeeding amongst women who birth at the Gold 

Coast Hospital consistent with national breastfeeding initiation rates?  

2. What are the exclusivity rates and duration of breastfeeding in this 

population of women, and are they consistent with national figures?  

3. Do the women who breastfeed in this population have an understanding of 

mastitis consistent with the clinical definition of mastitis?  

4. Are interventions to reduce the incidence of mastitis effective in the 

postnatal breastfeeding period? 

 

Key words: Breastfeeding, mastitis, exclusivity, duration and interventions. 
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Chapter 2 Methods 

Introduction 

The literature review in Chapter 1 identified that there is limited breastfeeding 

practices research, which explores exclusivity and duration rates as well as maternal 

knowledge of mastitis. This chapter will describe the methods used to answer the 

research questions posed above. It describes two main areas of this research, firstly to 

qualify breastfeeding definitions used throughout this work. This issue was evident 

when reviewing the literature, and highlighted the inconsistencies in the reporting of 

breastfeeding practices. Therefore, in order to identify the quantity of breastfeeding 

undertaken by the women in this body of work, it was necessary to define varying 

degrees of breastfeeding.  

The second area addressed in this Chapter provides a brief overview of the 

methodology and research designs used in each study. The three studies conducted in 

this thesis have been designed to address the research aims; firstly to assess the 

prevalence of breastfeeding in an Australian urban population, secondly to quantify 

the breastfeeding exclusivity and duration rates in this population and, thirdly, to 

explore the level of mastitis knowledge in this population of breastfeeding women. 
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Breastfeeding definitions  

On review of the literature, it was identified that Australian and international 

governing bodies promote breastfeeding as the optimal infant feeding practice.
(122)

 In 

contrast to this international consensus, there is little consistency in defining levels of 

breastfeeding practices.
(122) 

This has impacted considerably on the research that 

underpins breastfeeding policy and the monitoring of breastfeeding rates.
(122) 

The lack 

of clarity within definitions has impeded the interpretation of data linking 

breastfeeding with infant health, nutrition, growth and development.  

The use of the word ‘breastfeeding’ alone is insufficient to describe the many types of 

breastfeeding practices. For instance, full breastfeeding can be divided into categories 

of ‘exclusive’ and ‘almost exclusive’. Similarly, partial breastfeeding can be 

differentiated into ‘high’, ‘medium’ and ‘low’ levels.
(122)

 To address the issue of 

breastfeeding definition for this study, and to maintain a level of continuity, the 

following scheme has been adopted and modified from Labbok and Krasovec (1990) 

‘schema for breastfeeding definitions’.
(123) 
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Definition of breastfeeding

 

Figure 2: Schema defining the varied definitions of exclusive and partial 

breastfeeding rates.  

 

Methodology 

In order to collect data to address the study aims, both qualitative and quantitative 

data collection methods were used. This enabled the collection of a range of 

information from more than one source and at different time intervals, as required for 

these studies.  

Study 1: Prevalence of breastfeeding at the Gold Coast Hospital 

Study 1 quantified the prevalence of breastfeeding amongst women who birth at the 

Gold Coast Hospital and investigated if they were consistent with the national 

breastfeeding initiation rates. This study also explored the feeding choices of the 

Definition of 
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women who delivered within the Gold Coast Health Services District between January 

and April 2008.  

Data were collected on maternal demographics, as well as infant feeding method at 

the time of hospital discharge. The monthly quantitative data collected from the Gold 

Coast Health Service District Data Collection Service on this population of women, 

included, maternal age, and number of births per month, parity, and type of delivery 

for the Gold Coast Hospital. These details provided information that allowed the 

calculation of breastfeeding prevalence at this hospital, as well as a descriptive analysis 

of this population. From this information, a profile of the women that could be 

recruited into Study 2 was constructed.  

Study 2: Breastfeeding duration and exclusivity in an urban population 

Study 2 measured breastfeeding exclusivity and duration rates and identified the 

women’s breastfeeding intention, breastfeeding confidence and knowledge of 

mastitis. The questionnaires designed for this study were a result of previous research 

experience and perusal of similar research designs and questionnaires. These 

questionnaires were scrutinised by several senior research academics and a content 

expert. This longitudinal study recruited a cohort of breastfeeding women from Study 

1 population, who were followed via telephone interviews for a period of six months 

or until they weaned their infants. The study consisted of two phases: 

Phase 1 – initial interview to collect demographic data as well and information on 

breastfeeding intention, knowledge of mastitis and breastfeeding confidence. This 

data was collected in hospital prior to discharge.  
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Phase 2 – monthly telephone follow-up interviews, conducted to collect data on 

breastfeeding exclusivity and duration.  

A questionnaire was developed for each phase of the study, with extensive input from 

senior academic staff, as well as consultation with a subject matter expert, Dr Wendy 

Brodribb. 
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Study 3: Cochrane systematic review - Intervention for the prevention of 

mastitis after childbirth 

Study 3 reviewed the published literature for interventions to reduce the incidence of 

mastitis, and their effectiveness in the postnatal breastfeeding period. This systematic 

review of the published literature evaluated randomised controlled trials of 

interventions for the prevention of mastitis after childbirth using the Cochrane 

protocol outlined. (Copy of this published review has been attached see Appendix 3). 
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Methodology flow chart of the studies used in this thesis 

Methods  

 

 

 

 

 

 

   

 

 

 

 

Figure 3: Flow chart briefly describing the methods used in each of the three studies 

for this thesis. 

 

 

 

 

Phase 2 

Monthly 

telephone 

follow-up 

interview 

Phase 1 

Initial 

interview 

Study 1 - Prevalence of breastfeeding on the Gold Coast 

A cross-sectional study that explores the prevalence of breastfeeding in a population of 

women that delivered at the Gold Coast hospital at discharge between January and April 

2008 (n=1093) 

Study 2 - Breastfeeding duration and exclusivity in 

an urban population 

A longitudinal study of women who delivered at the 

Gold Coast Hospital between January and April 

2008, that explores an urban population of 

breastfeeding women’s exclusivity and duration 

rates, as well as their knowledge of mastitis (n=200).  

 

Study 3 - Cochrane systematic review 

Intervention for the prevention of mastitis after 

childbirth 

Review of the published literature to determine the 

effectiveness of interventions for the prevention of 

mastitis after childbirth 
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Chapter 3 Prevalence of breastfeeding at the Gold Coast Hospital 

Introduction 

This chapter addresses the first aim of this study, describing and discussing the 

initiation of breastfeeding amongst women who birth at the Gold Coast Hospital. It 

also compares the findings with national breastfeeding initiation rates. The data 

collected in this research study reveal the feeding choices of women who birthed at 

the Gold Coast Hospital during the time of the study, thereby reporting the prevalence 

of breastfeeding in this urban population.  

National breastfeeding prevalence 

Reporting of breastfeeding prevalence varies. As previously reported in chapter 1 the 

Australian National Health Survey in 2001 reported that 87% of infants aged between 

0-3 years had at some stage obtained nutrition from breast milk. This is very similar to 

the breastfeeding rate in 1995 (86%).
(26) 

In 2006
 

Queensland Health reported a 

breakdown of breastfeeding practices, with 82.6% of women exclusively breastfeeding 

on discharge from hospital, and 4.7% both breast and formula feeding. 
(27)

 Current 

Australian urban breastfeeding data are limited; however, there have been two 

research projects conducted in Queensland, which reported breastfeeding prevalence. 

These include the ‘Toowoomba infant feeding support service project - a longitudinal 

needs analysis of breastfeeding behaviours and supports in the Toowoomba region’ 

and the ‘South East Queensland Health Infant Nutrition Project 2006-2007 

Measurements of exclusive breastfeeding’. Therefore, the results of this study were 
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instrumental in developing a database of breastfeeding practices of women who 

delivered in southeast Queensland. 

Births at the Gold Coast hospital 

The Australian Bureau of Statistics reported that in 2006 there were 265,900 births 

registered in Australia with 52,665 of these infants born to Queensland mothers. In 

Queensland in 2007, the number of births increased to 61,249 births, 16% more births 

than in 2006. This was the largest increase of all states and territories. The Gold Coast 

region had 4711 live births collectively between hospitals, with 2560 (54%) of these at 

the Gold Coast hospital.
(124-126)

 

The design of this population health study was to assess the breastfeeding exclusivity 

and duration of an Australian urban population. When reviewing breastfeeding 

practices on the Gold Coast, it became apparent that there were no published data on 

breastfeeding duration and exclusivity of patients that gave birth at the Gold Coast 

hospital. As the Gold Coast is a rapidly growing urban population it was an ideal 

setting, with a sufficient number of births, in which to recruit participants for this 

study.  

As identified in Chapter 1, data are limited on the prevalence of breastfeeding in 

Australia. In order to identify the prevalence of breastfeeding in an Australian urban 

population, such as the Gold Coast, it was necessary to conduct a quantitative, 

population-based cohort study. This study collected data from women who delivered 

at the Gold Coast hospital during the period from the 8th January to the 30th April 

2008.   
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Flow chart 

Breastfeeding prevalence study - Gold Coast Hospital 
(GCH) 

Study Design 

Quantitative population based cross-sectional study

Population: Postnatal breastfeeding mothers from the GCH who 
delivered between January  and April 2008   

Data Source  1.

Gold Coast Health Service District 

Decision support collection 
service

Data collected from the Decision support 
service included

1. Number and type of delivery

2. Participant's age

Data Source 2.

Maternity Unit patient day books

Data transcribed from Maternity Units day 
books included

1. Parity

2. Type of delivery

3. Method of feeding 

Methods 

The aim of this quantitative study was to determine breastfeeding prevalence in an 

Australian urban population. Figure 3 is a flow chart that outlines the design of Study 1 

‘ Prevalence of breastfeeding at the Gold Coast Hospital’. 

 

 

 

 

 

 

 

 

 

 

Figure 4: Flow chart outlining the design of Study 1, ‘Prevalence of breastfeeding at 

the Gold Coast Hospital’ and the tools used to collect data for this study. 
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Ethics approval  

Prior to commencement of this study, ethics committee approval to conduct this 

research was obtained from both Bond University (Protocol number RO606) and Gold 

Coast Health Service District (Research Proposal 200771).  

Subjects and Setting  

Data were collected from all women who delivered their infants at the Gold Coast 

hospital between January and April of 2008. Following ethics approval, both the 

executive and maternity unit staff at the Gold Coast Hospital (GCH) were consulted 

about the method of data collection to ensure minimal disruption to the maternity 

unit. Data pertaining to maternal age, feeding choices and type of delivery were 

collected from the facility’s Central Data Collection Unit (CDCU). Data were also 

collected on a monthly basis from the maternity unit patient daybooks, which are used 

by the clinical staff to monitor new admissions/ discharges, room allocation, treatment 

and management of the patients while in hospital. All data collected were de-

identified to protect patient identity. 

Transcription of patient daybooks and data collected from CDCU 

In order to collect the data for this research study, it was necessary to collect data 

from these independent sources. Due to the method of storage of this information, 

data collected for the purpose of this study were sourced from separate departments 

within the hospital. The following data of the women who birthed at the hospital were 

collected on a monthly basis from the CDCU via email: total number of births for the 
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month, maternal age, type of delivery (vaginal delivery, elective caesarean section, or 

emergency caesarean section) and parity (primiparous or multiparous). Data on 

maternal feeding methods on discharge (breastfeeding, formula feeding, or both) were 

collected from the maternity unit’s patient daybooks. These data were not 

electronically stored, so relevant information from the patient day books were 

manually transcribed and entered into an SPSS database for management and analysis. 

Due to the different data sources, it was not possible to link the data or, consequently, 

conduct inferential analysis.  

Despite the limitations of this method of data collection, the fact that the numbers of 

women from the two data sources corresponded displays the accuracy of the collected 

data. This data set provided a population from which a subgroup of women was 

recruited for a study of breastfeeding exclusivity, duration and the understanding of 

mastitis and appropriate treatment.  

Statistical analyses 

Quantitative data were analysed using SPSS version 17.0 for Windows. 
(127)

 Descriptive 

analyses reported the mean, standard deviation and percentage of the demographic 

data. A Chi-Square test of independence was conducted for maternal age and parity as 

well as the type of delivery and parity. Statistical significance was considered to be at 

5%. 
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Results 

The total number of births during the study period was 1112 (includes multiple births), 

and the number of women participants was 1093. The mean age of women was 29 

±5.8 years. 

Maternal Age 

 

Figure 5: Illustration of the age distribution of the women who gave birth at the Gold 

Coast Hospital in 2008 as reported in Study 1.  

 

Of the 1093 women included in the study, 517 (47.3%) were primiparous and 576 

(52.7%) were multiparous. Data collected on the method of infant feeding at discharge 

from hospital has been illustrated in the Venn diagram below (see Figure 6), which 

reports that 956 of the women were exclusively breastfeeding (BF), 96 were formula 

feeding (FF) and 41 were partially breastfeeding their infants. 
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Prevalence of exclusive breastfeeding versus partial and formula feeding 

 

 

Figure 6: Illustration of the infant feeding choice made by the women who gave birth 

at the Gold Coast Hospital in 2008 as reported in Study 1.  

Footnote: Breastfeeding (BF), Formula feeding (FF). 

The number of deliveries conducted at the GCHS ranged from between 257 and 309 

per month with a mean of 273.3 ± 24.30. Overall, there were 780 (71.4%) vaginal 

deliveries (VD) including instrumental / assisted deliveries (i.e. Vacuum, forceps), 159 

(14.4%) emergency caesarean sections (EM C/S) and 154 (14.1%) elective caesarean 

sections (EL C/S).  
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Figure 7 illustrates the women’s methods of delivery grouped by their parity. The 

majority of women had vaginal deliveries 780 (71.4%) including instrumental vaginal 

deliveries (vacuum/ forceps) of the 1096 participants in this study.  

 

Figure 7: Reported number of women who had a vaginal delivery (VD) including 

instrumental / assisted deliveries (i.e. vacuum, forceps), elective caesarean section 

(EL/CS) or emergency caesarean section (EM/CS)  birth at the Gold Coast Hospital 

during the data collection period for the ‘Prevalence of breastfeeding study’ 

(n=1093), grouped by the woman’s parity. 
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Table 3 gives an overview of the demographics of participants in our first study. The 

method of feeding on discharge from hospital was grouped by the participant’s parity 

and type of delivery.  

Table 3: Profile of the women from who gave birth at the Gold Coast Hospital, 

including their type of delivery, parity, and method of feeding when discharged from 

hospital during the period of data collection for the ‘Prevalence of breastfeeding’ 

study in 2008. 

Method of feeding on discharge from hospital grouped by type of delivery and parity (N=1093). 

Delivery Parity Breastfeeding 

(%) 

Artificial feeding & 

partially breastfeeding (%) 

Total  

Vaginal delivery  Primiparous 353 (93.4) 25 (6.6) 780 

(100) 
Multiparous 343 (85.4) 59 (14.6) 

Elective 

caesarean section  

Primiparous 43 (87.8) 6 (12.2) 154 

(100) 
Multiparous 81 (77.1) 24 (22.9) 

Emergency 

caesarean section  

Primiparous 79 (87.8) 11 (12.3) 159 

(100) 
Multiparous 57 (82.6) 12 (17.4) 

 

Parity was a statistically significant predictor for breastfeeding exclusivity (Chi-

Square=17.433, df = 2, p<0.001), as was type of delivery (Chi-Square=20.817, df = 4, 

p<0.001).  

Findings from this study show that parity and type of delivery affected breastfeeding 

on discharge from hospital in this cohort of women. These findings show that 

multiparous women were more likely to be breastfeeding on discharge from hospital if 

they had elective caesarean sections, whereas primiparous women were most likely to 

be breastfeeding on discharge from hospital if they had vaginal deliveries.  
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Table 4 compares the results of this study with the most recent feeding data from 

Queensland and the Gold Coast. 

Table 4: Infant feeding methods reported by Queensland health in 2006, and the 

Gold Coast Hospital in 2006 (Perinatal Data Collection) & in 2008 (Data from Study 1).  

Prevalence of exclusive breastfeeding at discharge from hospital: 

 

Data source  Exclusive 

breastfeeding 

(%) 

Artificial 

feeding (%) 

Partially 

breastfeeding 

(%) 

Total  

Queensland (QLD) Health 

Statistics Centre, 2006 (128) 
44,855 (82.6) 6,875 

(12.7) 

2,534 (4.7) 54,296 

(100) 

Gold Coast Hospital (GCH): 

Perinatal Data Collection 

2006 (125, 128) 

2,262 (78.7) 487 (16.8) 131 (4.5) 2,875 

(100) 

Prevalence of 

breastfeeding from the 

Gold Coast hospital-2008 
(129) 

956 (87.5) 96 (8.8) 41 (3.8) 1093 

(100) 

Footnote: QLD = Queensland, GCH = Gold Coast Hospital 

 

Conclusions 

Limited data are available on local exclusive breastfeeding rates for the Gold Coast, 

Queensland. This study has reported several findings. The main finding from the data 

collected during the time of this study has shown that 87.5% of women exclusively 

breastfed on discharge from hospital. This represents an increase in the prevalence of 

breastfeeding compared to the Queensland Health Statistics for 2006 and the data 

from the perinatal data collection in 2006 for the GCH. Further to reporting the 

prevalence of breastfeeding in this population of women, findings from this study 

reported that, regardless of parity, women are most likely to exclusively breastfeed on 

discharge from hospital if they have vaginal deliveries, with 93.4% of primiparous  
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rather than 85% of multiparous women, who have vaginal deliveries exclusively 

breastfeed on discharge from hospital. Comparing the results of this study with 

previous studies shows, that exclusive breastfeeding on discharge from hospital may 

have increased from 2006 to 2008 in the Gold Coast hospital.  

An explanation for this finding could be that the 2006 data from QLD Health and the 

Gold Coast hospital are both from secondary data sources whereas our 2008 study on 

exclusive breastfeeding is primary data. Alternatively, the different data collection 

methods, interpretation of findings and data sources along with possible missing data 

in secondary sources, could account for the variation in the percentage of women who 

breastfeed.  

These findings suggest a study to discover breastfeeding exclusivity and duration in an 

urban population. Chapter 4 will addresses this research question, reporting the 

results of a study conducted that observed the breastfeeding exclusivity and duration 

rates of the women who gave birth at the Gold Coast Hospital in 2008.  
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Chapter 4 Breastfeeding duration, exclusivity and knowledge of 

mastitis in an urban population 

Introduction 

Potential variables that are known to influence breastfeeding are explored in this 

study. Chapter 3 reported the demographic data and initiation rate of breastfeeding in 

the cohort of women who gave birth at GCH during January and April 2008. These 

findings included the method of feeding on discharge from hospital, women’s parity, 

type of delivery and maternal age of the women. The main finding from this study 

reported that 87.5% of this cohort of women were discharged from hospital 

exclusively breastfeeding. This finding is an improvement on the 2006 QLD Health 

statistics of 82.6% of women discharged from hospital exclusively breastfeeding, but 

continues to be less than the recommendations made by the WHO, UNICEF and the 

NHMRC.  

As previously discussed, Australia has a high initiation of breastfeeding but has little 

data on breastfeeding duration. In order to report the breastfeeding exclusivity and 

duration rates in an Australian population, the second study in this thesis observed a 

cohort of women for a period of six months. The aim of this study was to quantify 

breastfeeding exclusivity and duration in a population of women up to six months 

postpartum, explore the relationship between breastfeeding self-efficacy with 

exclusivity and duration of breastfeeding, and to conduct a pilot study investigating the 

knowledge of mastitis within this cohort of breastfeeding women. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 58 

Methods 

This longitudinal observational cohort study used both quantitative and qualitative 

methodologies in its design. The participants were recruited from the first study, the 

‘Prevalence of breastfeeding on the Gold Coast’ study. 

Subjects and Setting  

The study cohort was comprised of 200 women who initiated breastfeeding while in 

hospital and continued breastfeeding when discharged. The women were purposefully 

selected as a sub-population from our previous breastfeeding study. The sample size 

was calculated to be a manageable number of participants to recruit and follow-up in 

the time allocated for this study, and provided adequate data to assess the research 

questions. A power calculation was not done for Study 2. This study was modified in 

order to meet the requirements of this Master’s thesis and time restraints. This 

decision was made in consultation with relevant senior academic staff and supervisors 

to cap recruitment for this study at 200 participants. 

Demographic data including age, parity, marital status, level of education and maternal 

occupation were collected and analysed.  
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Methodology schema: Study 2

of mastitis in an urban population

 

Figure 8: Flow chart illustrating a

‘Breastfeeding duration, exclusivity, and

population’.  
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Postnatal breastfeeding women  (n=200) participant given a consent form and plain language 
statement prior to recruitment into the study

Gold Coast health Servive District (GCHSD) women that delivered between January and April 

Breastfeeding in an urban population 

The following flow chart illustrates an outline of Study 2 methodology. 

tudy 2 - Breastfeeding duration, exclusivity, and knowledge 

of mastitis in an urban population   

illustrating an overview of the methodology used for 

stfeeding duration, exclusivity, and knowledge of mastitis in an urban 
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The Breastfeeding  Self Efficacy Scale Short Form 

Questionnaire given to women when recruited into the study
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2. breastfeeding intention 
information 

3. mastitis knowledge information

Data sources 

data collected  from women 
prior to discharge from hospital 

Monthly follow-up telephone  interviews for a 
period of six months or until baby weaned 
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Postnatal breastfeeding women  (n=200) participant given a consent form and plain language 
statement prior to recruitment into the study

Study 2

Gold Coast health Servive District (GCHSD) women that delivered between January and April 
2008
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The Breastfeeding  Self Efficacy Scale Short Form 

3. mastitis knowledge information

up telephone  interviews for a 
period of six months or until baby weaned 

Postnatal breastfeeding women  (n=200) participant given a consent form and plain language 

Gold Coast health Servive District (GCHSD) women that delivered between January and April 



Breastfeeding in an urban population 

Maree Crepinsek  Page 60 

Inclusion and exclusion criteria  

Breastfeeding women aged 18 years and over who gave birth at the Gold Coast 

hospital were eligible. Women, who did not have access to a telephone, did not speak 

English, or whose infants were in the special care nursery were excluded from the 

study.  

Ethics approval  

Ethics approval was obtained from both Bond University and Gold Coast Health Service 

District ethics committees. Each participant received a plain language statement and 

consent form prior to recruitment into the study. The plain language statement 

provided information on the study background, the questionnaires used, participant’s 

confidentiality, risks and benefits of the study as well as emphasising that participation 

was voluntary.  

Recruitment  

Participants were recruited over a four-month period, commencing on the 8
th

 January 

and ceasing on the 30
th

 April 2008. Women were recruited on weekdays between the 

hours of 10 am and 2 pm so as not to interfere with the time that doctors and other 

health care professionals were consulting with them. Breastfeeding women who met 

the inclusion criteria were approached following consultation with the midwife in 

charge to ensure the appropriateness of contact. Each woman was given a brief outline 

of the project, asked to read a plain language statement and sign a consent form. 

Recruitment of participants, as well as data collection, was conducted by a qualified 
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lactation consultant who was also an experienced researcher, with skills in 

interviewing and data collection. 

Data collection  

After giving consent, the participants completed an initial questionnaire as well as the 

‘Breastfeeding Self Efficacy Scale’ Short Form (BSES-SF). Participants subsequently 

completed a monthly telephone interview for six months or until they ceased 

breastfeeding. The participants had contact with the same research officer for the 

duration of the study in order to maintain the integrity of collected data.  

The initial interview was conducted prior to discharge from hospital using the following 

tools: 

1. Initial questionnaire which included three sections: 

a. Demographic information  

b. Knowledge of mastitis questions 

c. Breastfeeding intention 

2. Breastfeeding self efficacy scale – short form 

Longitudinal data on breastfeeding exclusivity and duration were collected via 

telephone follow-up interviews. 
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The initial questionnaire 

The interviews were conducted at the patient’s hospital bed to ensure the least 

amount of disturbance and inconvenience to both the mother and staff members. 

Interviews took approximately 15-20 minutes to conduct, allowing time for the mother 

to attend to her infant’s needs as appropriate.  

During the face-to-face interviews, the research officer collected data on personal 

demographics, breastfeeding practice, breastfeeding intention, and knowledge of 

mastitis. The design of the questions required short answers or YES/NO response when 

appropriate. The initial questionnaire consisted of 21 questions (see Appendix 1), 

including the following data: 

Demographics: Maternal Age, Marital status, level of education and occupation 

Maternal history: Infant’s date of birth and parity 

Level of education was divided into four categories: Completed year 10 or less; 

Completed up to year 12; Trade diploma TAFE; Bachelor degree or higher. Occupation 

was divided into six categories: Nil paid employment; Self-employed and business 

owners; Tradesperson and labourers; Clerical and service workers; Managers and 

administrators; and Professionals and associate professionals.  

Knowledge of mastitis: 

This study provided an opportunity to collect qualitative pilot data from a cohort of 

breastfeeding women on their knowledge of mastitis. As previously outlined, how 
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mastitis is defined varies throughout the literature, with a difference in origins of the 

term used by laypersons to professionals.  

Including self-diagnosis and treatment to clinical diagnosis with a health care 

professional.  

The following three questions were asked at interview:  

• What is mastitis?  

• How do you treat mastitis?  

• Where did you find this information?  

If the women did not know the answer, the next question was asked. The response 

frequency for each question was calculated and grouped. This information provided 

findings that were compared to the clinical definition of mastitis and accepted clinical 

treatments. 

Breastfeeding intention:  

Participants were asked about their feeding intention within the categories listed 

below. Exclusive breastfeeding was defined as ‘fully breastfeeding without the 

introduction of formula or solids’.  

• Exclusive breastfeeding; 

• Feeding expressed breast milk; 

• Formula feeding; and 
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• Combination of breastfeeding and formula feeding 

The women were also asked if they intended to demand feed or schedule feed their 

infants. 

The Breastfeeding Self Efficacy Scale Short Form (BSES-SF)  

Research has identified the need to improve breastfeeding duration and exclusivity 

rates. Health professionals who are able to assess woman at risk of weaning 

prematurely may identify predisposing factors amenable to intervention. One possible 

modifiable variable is breast-feeding confidence. The Breastfeeding Self-Efficacy Scale-

Short Form (BSES-SF) is a 14-item measure designed to assess a mother's confidence in 

her ability to breastfeed her baby. Each item is scaled in the form of optimistic 

statements, with answers ranging between 1 (not at all confident) and 5 (very 

confident) on a Likert scale. Item scores are summed to produce a final BSES-SF score, 

with a possible range between 14 and 70. The higher scores signify a greater 

breastfeeding self-efficacy. The BSES-SF tool was developed to assist health 

professionals to assess breastfeeding confidence a known modifiable variable that 

influences breastfeeding success. This tool assists health professionals to identify 

woman who are high–risk of stopping breastfeeding before the recommended 6 

months post partum.  

The BSES is a reliable measure of new mothers’ confidence in breastfeeding, with a 

Cronbach’s reliability of 0.95. 
(130)

 This instrument has been used in several studies and 

has proved to be valid and reliable.
(130) 
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In 2002 a reliability analysis was conducted in a longitudinal study by the designer of 

this tool, Dr Cindy-Lee Dennis to validate the BSES-SF as a predictor of breastfeeding 

confidence and behaviour.
(67)

 The construct validity of this tool was assessed using 

principal components factor analysis, comparison of contrasted groups, and 

correlations with measures of similar constructs.
 (67)

 Participants for this study included 

a population-based sample of 491 breastfeeding women in British Columbia.
(67)

 

Predictive validity of this tool was demonstrated and reported in this study through 

significant mean differences between breastfeeding and bottle-feeding mothers at 4 (p 

< .001) and 8 (p < .001) weeks postpartum. 

Permission to print and use the scale was obtained from the copyright holder, Dr 

Cindy-Lee Dennis at the design phase of this thesis. Data pertaining to breastfeeding 

confidence were collected from participants when recruited into Study 2 using the 

Breastfeeding Self efficacy Scale-Short Form (BSES-SF questionnaire)
(67, 131) 

(see 

Appendix 2).  
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Telephone follow-up Interview 

Monthly telephone interviews were conducted for a six month period or until the 

participants weaned their infant. Each participant was asked whether they were still 

fully breastfeeding, or had commenced formula or solids. Questions used YES/ NO 

responses. The date the infant weaned and started formula/ solid food was also 

collected. These data enabled the calculation of the duration of exclusive or any 

breastfeeding. Women who were still breastfeeding at six months were deemed to 

have breastfed until that date although they may have breastfed for a much longer 

time. The follow-up telephone interviews were short, so as not to inconvenience the 

participants. 

Lost to follow-up 

16 participants were lost to follow-up due to the following categories: 13 women were 

unable to be contacted due to telephone challenges, including change to telephone 

number, disconnection or contact details. One woman requested that she no longer be 

contacted with regards to the project, and withdrew consent due to her busy schedule. 

One woman moved overseas, and another withdrew from the study at her husband’s 

request.  
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Statistical analysis 

 

Quantitative data  

Quantitative data was analysed using SPSS version 17.0 for windows. 
(127)

 

To substantiate if the participants of the second study that reported exclusivity and 

duration of breastfeeding were a representative subgroup of study 1 on the 

prevalence of breastfeeding, age and parity of the two groups were compared using a 

t-test.  

A descriptive analysis was undertaken of the demographic variables collected in the 

exclusivity and duration of breastfeeding study. The participants’ ages were described 

with a mean and standard deviation. Marital status, parity, level of education and 

occupation were described using percentages, and t-tests were used to report 

differences between groups. Correlations were used to investigate relationships 

between continuous variables, while a Chi–Squared test was used to test any 

relationships between discrete variables. A Kaplan-Meier survival analysis (KMSA) was 

used to compare parity for both breastfeeding exclusivity and duration.  

Questions that relate to breastfeeding intention were analysed using proportions and 

percentages. A correlation between breastfeeding exclusivity, duration, education and 

occupation was used to report findings between these variables. 
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Data collected on the BSES-SF were reported using range and mean values. 

Correlations were used to investigate the relationship of BSES-SF and breastfeeding 

exclusivity and duration.  

 

Qualitative data 

  

To report findings from qualitative data collected, the answers were collated and a 

thematic analysis undertaken. While most women gave more than one response to 

each question, the primary answer was used to best describe each response. If a 

woman gave a multiple description response, it was grouped to best describe the 

answer. Data collected were numerically coded and grouped into common themes.  

Results 

Representative sub-sample 

Data collected on age and parity were used to confirm the sample used was a 

representative subgroup of the breastfeeding prevalence study population. Data on 

marital status were not available from the breastfeeding prevalence study, therefore a 

comparison for this variable between the two studies was not possible.  

The age range differed between the two groups, with the minimum age in the 

breastfeeding prevalence study being less than in the exclusivity and duration of 

breastfeeding study (15 vs. 19 years).  This was due to ethical guidelines in the 

exclusivity and duration study stipulating that participants were at least 18 years old. 

The maximum age in both groups was 48 years. The mean age was 28.89 ± 5.79 years 

in the breastfeeding prevalence study, and was 28.93 ± 5.63 years in the exclusivity 
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and duration of breastfeeding study. An independent sample t-test indicated there 

was no statistically significant difference between the groups for age, t (198) = -1.427, 

p=0.08.  

A comparison for parity between the two studies was conducted to ensure that the 

Study 2 population was representative of Study 1 parity, t (199) = 1.470, p= 0.001. This 

is illustrated in the table below. There were no significant differences in the numbers 

of primiparous and multiparous women between Study 1, the Prevalence of 

breastfeeding and Study 2, Exclusivity/duration of breastfeeding studies. 

Table 5: Comparison of the women’s parity between our two studies ‘Prevalence of 

breastfeeding study’ and ‘Exclusivity and duration of breastfeeding study’ in 2008. 

Study Primiparous 

women 

Multiparous 

women 

N χ² df P 

value  

Prevalence of 

breastfeeding 

517 (47) 576 (53) 1093 2.90 1 0.06 

Exclusivity and 

duration of 

breastfeeding  

106 (53) 94 (47) 200 
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Demographics of exclusivity and duration of breastfeeding study participants 

Of the 200 breastfeeding women in this study, 91.5% were either married or in a de-

facto relationship. A frequency distribution of the women that had between 1 and 7 

live infants has been illustrated in Figure 9. Of the 200 women, 106 (53%) were 

primiparous. 

 

Figure 9: Frequency distribution of the number of children (parity) of the women 

from the ‘Breastfeeding exclusivity and duration study’ (n=200). 

Demographic data collected on each participant’s occupation and level of education 

were collected and categorised. The scale used to measure this data was a modified 

version of the categories used by the Australian Bureau of Statistics (ABS) 2006 
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Australian and New Zealand Standard Classification of Occupations (ANZSCO).
(132)

 The 

education scale is designed to rank levels of education obtained by the participant, 

while occupation is grouped by categorical types. These data provided a descriptive 

profile of this cohort of participants. The findings are described in Table 6.  

 

Table 6: Frequency of categorical variables for education and occupation as reported 

on the women in Study 2.  

  

Education categories  Study 2 participants (%) 

Completed year 10 or less 30 (15) 

Completed up to year 12 67 (33.5) 

Trade diploma TAFE 50 (25) 

Bachelor degree or higher 53 (26.5) 

Total  200 (100) 

Occupation   

Nil paid employment 2 (1) 

Self-employed & business owners 49 (24.5) 

Tradesperson & labourers 13 (6.5) 

Clerical & service workers 71 (35.5) 

Managers & administrators 22 (11) 

Professionals & associate professionals 43 (21.5) 

Total  200 (100) 

 

When asked their breastfeeding intentions, the majority of women reported that they 

intended to fully (exclusively) breastfeed. Similarly, the majority of women intended to 

demand rather than schedule feed on discharge from hospital, as illustrated in Table 7. 
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Table 7: Breastfeeding intention data, collected from the women in Study 2 –

‘Breastfeeding exclusivity, duration, and knowledge of mastitis study in an urban 

population’. 

Description (Questions as asked in survey) Parity  

Primiparous (%) Multiparous (%) 

I intend to fully (exclusively) breastfeeding 

this infant 

105 (99) 93 (99) 

I intend to both breastfeed and formula feed 

this infant 

1 (1) 1 (1) 

Total  106 (100) 94 (100) 

Description (Question as asked in survey)  

I intend to demand feed rather than 

schedule feed   

77 (73) 76 (81) 

Total  106 (100) 94 (100) 

 

On discharge from the Gold Coast hospital, all of the participants interviewed were 

either exclusively (99%) or partially (1%) breastfeeding. Data were collected from 

participants while in hospital and at the follow-up interviews, that enabled both 

exclusivity and total duration of any breastfeeding to be calculated. 

Length of exclusive breastfeeding data were collected from 184 of the 200 women and 

reported a mean of 95.27 ± 73.40 days of exclusive breastfeeding. Data collected from 

197 of the 200 women for a period of six months reported a mean of 125.36 ± 70.47 

days total breastfeeding. There was a marked decrease of 18% in breastfeeding 
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duration and 27% of exclusivity at 2 months. At the end of the trial, 59% of women 

were still breastfeeding, with 35% doing so exclusively.  
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Inferential statistics  

Using a Pearson’s correlation coefficient, there was a statistically significant positive 

correlation between an increase in maternal age and an increase in the number of 

children (parity), r (200) = 0.31, p < 0.001. There was also a statistically significant 

positive correlation between an increase in maternal age and an increase in 

breastfeeding exclusivity r (184) = 0.20, p < 0.007, but not duration, r (197) = 0.12, p > 

0.10. In addition, there was a positive relationship between an increase in length of 

exclusive breastfeeding and an increase in parity r (184) = 0.72, p < 0.001, and an 

increase in total duration of breastfeeding within the parameters of this study, r (184) 

= 0.72, p < 0.001. A Pearson’s correlation coefficient also showed that there was a 

statistically significant correlation between women who were in a relationship and an 

increase in breastfeeding exclusivity, r (184) = 0.73 p = 0.03, and duration, r (197) = 

0.02. 

A Chi-Squared analysis, showed a significant relationship between the number of 

children (parity) and the women’s increased level of education, χ² (3, N = 200) = 13.96, 

p < 0.003 and occupation category, χ² (5, N = 200) = 98.44, p < 0.001.  

A strong positive correlation was reported between exclusivity and total duration of 

breastfeeding, r (184) = 0.72, p < 0.001. 

A Kaplan Meier survival curve has been used to describe survival characteristics and to 

plot the clinical outcomes for breastfeeding exclusivity and duration in this population 
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of breastfeeding women for the period of this study (6 months). Each participant’s 

breastfeeding behavior (breastfeeding exclusivity and duration) was followed from 

hospital discharge until they ceased exclusive breastfeeding or until the end of this 

study. The outcome is unknown of those participants who have withdrawn from the 

study. For all these cases the time of follow-up is recorded. 

The six month breastfeeding exclusivity and duration rates grouped by parity for our 

second study, Exclusivity and duration of breastfeeding in an urban population, has 

been reported in the Kaplan Meier survival curve. See figure 10 and 11 below. Figure 

10 reports the difference in total duration of breastfeeding between the groups, over a 

period of six months. Figure 11 reports the difference in exclusive breastfeeding rates 

grouped by parity, over a period of six months. Both graphs illustrate that multiparous 

women in the study had a greater exclusivity and duration of breastfeeding. 
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Figure 10: Survival curve of breastfeeding duration grouped by parity for a six month 

period of the women from Study 2 ‘Breastfeeding exclusivity, duration and 

knowledge of mastitis in an urban population’ (n=200).  

 

Figure 11: Survival curve for breastfeeding exclusivity grouped by parity for a six 

month period of the women from Study 2 ‘Breastfeeding exclusivity, duration and 

knowledge of mastitis in an urban population’ (n=200). 
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Breastfeeding duration was reported for both the primiparous (mean 113 ± 73 days) 

and multiparous women (mean 139 ± 66 days). The minimum duration of any 

breastfeeding within this cohort of women was less than 1 week, and the maximum 

was 26 weeks (breastfeeding may have continued past the study completion). An 

independent sample t-test showed that the average duration of breastfeeding was 

significantly greater for multiparous than for primiparous women (t (195) = 2.58, p< 

0.01). 

Breastfeeding exclusivity was also reported for primiparous (mean 80 ± 72 days) and 

multiparous women (mean 113± 71 days). The average number of days of exclusive 

breastfeeding was greater for multiparous than primiparous women, t (182) = 3.14, p< 

0.002). 

Breastfeeding at one month  

While the participants in this study were purposefully recruited as breastfeeding 

women, 88% of women were reported to be exclusively breastfeeding at one month, 

with a further 8% non-exclusively breastfeeding. Breastfeeding at one month was 

compared with findings from Study 2 on exclusivity and duration study in 2008 and 

other Australian credible data sources. The data reported from other sources is the 

percentage of women who were giving their infants some breast milk, albeit not 

necessarily exclusive breastfeeding, at one month. While it is understood that these 

data were collected by different methodologies, it is the best available comparative 

information.  
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Education and occupation  

There was a strong relationship between level of education and the scale of 

occupation, (r = 0.51 (200), p < 0.001). A higher level of maternal education had a 

positive correlation with both an increase in breastfeeding exclusivity, (r = 0.24 (184), p 

< 0.001) and increase in the duration of breastfeeding (r = 0.23 (197), p < 0.001). There 

was a positive correlation between maternal occupation and an increase in 

breastfeeding duration, (r = 0.51 (197), p> 0.047).  
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The ‘Breastfeeding Self Efficacy Scale’ short form (BESE-SF) 

The 200 (100%) study participants recruited completed the BSEF-SF at recruitment. 

Scores ranged from 24-70 with a positively skewed distribution and a mean of 54.25 ± 

9.76. Figure 13 illustrates the participants’ scores at the first interview. 

 

Figure 13: Breastfeeding Self Efficacy Scale – short form (BSES-SF) score distribution. 

Data collected from the participants during the initial interview when recruited into 

Study 2 - ‘Breastfeeding exclusivity, duration and knowledge of mastitis study in an 

urban population’ (n=200). 
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Using a Pearson’s correlation coefficient there was a statistically significant positive 

relationship between the BSES-SF score and exclusivity (r (184) = 0.36, p < 0.001). 

 

Relationship between the Breastfeeding Self Efficacy Scale - short form score and 

breastfeeding exclusivity 

 

Figure 14: Scatter pot – illustrating the relationship between the Breastfeeding Self 

Efficacy Scale - short form (BSES-SF) score and the number of days that women 

exclusively breastfeed (maximum of 182 days of exclusive breastfeeding reported) 

from Study 2 participants (n=200). 
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Using a Pearson’s correlation coefficient there was a statistically significant positive 

relationship between the BSES-SF score and duration (r (197) = 0.38, p < 0.001). 

 

Relationship between the Breastfeeding Self Efficacy Scale - short form score and 

breastfeeding duration 

 

Figure 15: Scatter Plot – illustrates the relationship between the Breastfeeding Self 

Efficacy Scale - short form (BSES-SF) score and the total duration of breastfeeding 

reported (maximum of 182 days duration of breastfeeding reported) from Study 2  

participants (n=200). 
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Women’s knowledge of mastitis  

The final section of this chapter reports pilot data collected on the women’s level of 

knowledge with regard to mastitis. As highlighted in Chapter 1, one of the aims of this 

study was to collect pilot data on this population of breastfeeding women pertaining 

to their understanding of mastitis. The collected data was compared with the clinical 

definition of mastitis to identify if it was consistent.  

The women were asked three questions regarding their knowledge of mastitis. All 

three questions had a degree of overlap with participants’ responses. Participants’ 

responses were categorized and the frequencies of responses were calculated and 

reported. The first question asked about the women’s knowledge of mastitis. The 

second question asked about the women’s knowledge of how to treat mastitis, and the 

third question asked the women where they had received this information.  

The pilot data collected resulted in nine main categories of responses for Question 1: 

‘What is mastitis’. Of the 200 women asked this question, only 152 (76%) offered a 

response. When more than one response was given overlaps were categorised into the 

appropriate groups. The women related mastitis to breast changes including infection, 

inflammation, engorgement, blocked ducts, lumps, and pain with or without flu-like 

symptoms. The most frequent response was in relation to infection with pain and 

breast blockages. The three most common responses all represent the signs and 

symptoms of mastitis. Therefore, the majority of women have some understanding of 

mastitis, but the trend was to identify mastitis with varying degrees of the disease. 

None of the interviewed women gave a complete description of what mastitis is and 
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how it can affect lactation. The following figures report the frequency of responses for 

each category of answer per question. 

 

Figure 16: Frequency distribution of responses for question (1) reporting the 

women’s knowledge of mastitis: What is mastitis? 

 

Following the first question, the women were asked if they knew how to treat mastitis. 

Of the 200 women, only 111 (55.5%) attempted to answer this question. Of the six 

categories found, the most frequent indicated that the women would consult their GP 

for antibiotics and analgesics. The second most common category indicted that they 

would keep breastfeeding and identified the importance of draining the affected 
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breast, possibly by milk expression. Figure 17 illustrates the women’s responses to 

treating mastitis. 

 

Figure 17: Frequency distribution of responses for question (2) reporting the 

women’s knowledge of mastitis: How do you treat mastitis? 
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obstetrician responses were closely followed by intrinsic knowledge. Intrinsic 

knowledge was knowledge that they had taken for granted (and assumed everyone 

knew). The categories that define how the women found this information are 

illustrated in figure 18.  

 

Figure 18: Frequency distribution of responses for question (3) reporting the 

women’s knowledge of mastitis: How did you find this information? 
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Conclusions 

In summary, the majority of the women in the exclusivity and duration of 

breastfeeding study were primiparous, with a mean age of 28.9 years. Most women 

were either married or in a defacto relationship (rather than single), and the majority 

worked in either clerical/sales or service occupations. The highest level of education of 

the majority of women in this cohort was completion of Year 10 or 12.  

All participants in this study intended to breastfeed to some degree.  Of the 200 

women recruited, data was collected on 184 of these participants concerning 

exclusivity of breastfeeding and 197 for duration of breastfeeding. There was a marked 

decrease in both exclusivity and duration of breastfeeding at the one-month mark, and 

only 59% of women breastfed until the recommended six months of age. Multiparous 

women and older women were more inclined to exclusively breastfeed for a longer 

duration. 

An increase in the women’s level of education had a positive impact on exclusivity and 

duration of breastfeeding, whereas occupation did not; however, an increase in 

breastfeeding self efficacy score (BSES-SF) was seen to be a key factor in breastfeeding 

success, both with regards to exclusivity and duration.  

Finally, while most women had a degree of understanding and knowledge of what 

mastitis is, the participants were generally unable to accurately describe the condition 

or explain appropriate management. These findings highlighted firstly the need for 

education about lactation complications to new mothers and the general community 

and, secondly, the need for investigation into preventative interventions for mastitis 
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during this period. As a result, a Cochrane Systematic review of the interventions to 

prevent mastitis following childbirth was conducted (see Chapter 5).  
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Chapter 5 

Study 3 Cochrane systematic reviews - ‘Intervention for the 

prevention of mastitis after childbirth’ 

 (Note: Cochrane Systematic Review published in the Cochrane Library 

2010, issue 8. See full Cochrane Systematic Review as Appendix 3 

Background   

Despite the health benefits of breastfeeding, initiation and duration rates continue to 

fall short of international guidelines. Many factors influence a woman's decision to 

wean. The main reason cited for weaning is associated with lactation complications, 

such as mastitis. 

Methods 

Objectives   

To assess the effects of preventive strategies for mastitis and the subsequent effect on 

breastfeeding duration. 

Search methods   

The Cochrane Pregnancy and Childbirth Group’s Trials Register (June 2008), CENTRAL 

(The Cochrane Library 2008, Issue 3), MEDLINE (1950 to July 2008), EMBASE (1974 to 

June 2008), CINAHL (1981 to July 2008), MIDIRS (1971 to July 2008), IPA (1970 to July 

2008), AMED (1985 to July 2008) and LILACS (1982 to July 2008). 
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Selection criteria   

We included randomised controlled trials of interventions for preventing mastitis in 

postpartum breastfeeding women. 

Data collection and analysis   

We independently identified relevant studies and assessed the trial quality. Trial 

authors were contacted for missing data and information as appropriate. 

Results   

We included five trials (involving 960 women). No significant differences in the 

incidence of mastitis were seen between use of antibiotics and no antibiotics in three 

trials of 471 women (risk ratio (RR) 0.43; 95% confidence interval (CI) 0.11 to 1.61), or 

in one trial of 99 women comparing two doses (RR 0.38; 95% CI 0.02 to 9.18). There 

were also no major differences seen for mastitis in three trials of specialist 

breastfeeding education with usual care (one trial); anti-secretory factor cereal (one 

trial); and mupirocin, fusidic acid ointment or breastfeeding advice (one trial). 

Generally, no differences were seen in any of the trials for breastfeeding initiation, 

duration, or symptoms of mastitis. 

Authors' conclusions   

There was insufficient evidence to show effectiveness of any of the interventions 

(including breastfeeding education, pharmacological treatments, and alternative 

therapies) regarding the occurrence of mastitis or breastfeeding exclusivity and 
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duration. While studies reported the incidence of mastitis, they all used different 

interventions. Caution needs to be applied when considering the findings of this 

review as the conclusion is based on studies, which often had small sample sizes. This 

highlights a need for further adequately powered research into the effectiveness of 

interventions for the prevention of mastitis. 
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Chapter 6 Discussion 

Introduction 

As outlined in Chapter 2, this thesis consisted of three studies. The aims of these were: 

• to collect quantitative data to report the prevalence of breastfeeding amongst 

women who birth at the Gold Coast Hospital and to identify if they are 

consistent with national breastfeeding initiation rates;  

• to quantify the breastfeeding exclusivity and duration rates in this population 

of women, comparing them with national rates; and  

•  to conduct a Cochrane Systematic Review to investigate issues around mastitis, 

focussing on interventions to reduce the incidence of mastitis and their 

effectiveness in the postnatal breastfeeding period.  

The second study also provided an opportunity to collect pilot data on the participants’ 

understanding of mastitis, to identify if it was consistent with the clinical definition.  

Summary  

As previously discussed, in 2003 Queensland Health established breastfeeding targets 

to be achievement by 2008. These guidelines outlined that 60% of infants be 

exclusively breastfed in the first three months, and for 50% of infants to be exclusively 

breastfed in the first 6 months.
(134)

 These targets fall short of the guidelines set out by 

WHO and UNICEF but are a step in the direction of improving current trends. Study 1 

of this thesis, the prevalence of breastfeeding study, showed that the breastfeeding 
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exclusivity rates of women on discharge from hospital are similar to both state and 

national breastfeeding rates previously reported. As with data reported on the Infant 

Nutrition Project 2006–2007,
(134) 

which
 
shows that 38% of infants in the cohort were 

exclusively breastfed at two months of age, and only 9.5% at five months of age, these 

were substantially lower than the targets set by Queensland Health for 2008.
(134) 

Findings from the first and second study in this body of work reported the prevalence, 

exclusivity and duration of breastfeeding in a cohort of women who gave birth at the 

Gold Coast Health Service. Both these studies support the notion that Australia 

continues to have high breastfeeding initiation rates but sub-optimal exclusivity and 

duration rates. The sub-group study was a demographically representative sample 

from the initial breastfeeding prevalence study, and the factors identified to be 

predictors of breastfeeding exclusivity and duration were similar to those identified in 

previous work (e.g. maternal age, parity, marital status, education and occupation).  

The sub-group study also highlighted that women’s understanding of mastitis is 

limited, and does not align with the clinical definition. Moreover, women with mastitis 

initially self-manage their condition and only seek treatment from their general 

practitioner as symptoms worsen. Finally, our systematic review of the interventions 

to prevent mastitis (that have been trialled previously) showed that insufficient 

evidence exists to suggest that any of these interventions is beneficial. 

Chapter 3, ‘Prevalence of breastfeeding at the Gold Coast Hospital’ (study 1), reported 

that 88% of women exclusively breastfed upon discharge (a further 4% were partially 

breast/ formula feeding). The combined prevalence of breastfeeding initiation in this 
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population of 92% is clinically significant in comparison to other data reported. These 

findings were similar to the 2009 Australian Longitudinal Study of 91%, followed by the 

2008 QLD Health perinatal data collection statistics of 83%, all of which approach or 

exceed the recommended target of 90% by NHMRC.
 (135-137) 

Despite the fact that the 

QLD Health perinatal data (2008) reported 83% of infants were exclusively breastfed, 

and a further 5% were given both formula and breast milk on discharge from 

hospital
(138)

, the Queensland Government Chief Health Officer’s report stated that 

breastfeeding was not sustained long enough in Queensland. 

The difference in breastfeeding rates between this study and the QLD Health Perinatal 

data was so small it could be considered clinically insignificant. However, if one was 

searching for reasons to explain the difference, several factors are evident. Each of the 

factors listed below may influence data collection and interpretation:  

1. Different data collection and analysis methods: data from this study consisted 

of primary data likewise Perinatal Data collection data was sourced directly 

from the districts on the Perinatal Data collection form which could be argued 

to also be a primary source of data, whereas data from national sources, such 

as the National Health Survey Queensland Health, are classified as secondary 

data.
(37)

 

2. The different data collected on study participants reported in our study were 

on women who intended to breastfeed to some degree, whereas the 

population reported in the National Health Survey and the Perinatal Data 

Collection included all births for that period of time.  
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3. Chronological difference: for example, data were collected in 2004 (National) 

versus 2008 (Study 2 - GCH). 

4. Regional data variations, e.g. the Gold Coast demographics, which are those of 

a transient, high density, rapidly growing population.
(144)

  

5. Variation in the definition of exclusive breastfeeding: the misinterpretation of 

research findings due to the inconsistency of breastfeeding definitions can be 

problematic.
(156)

 The definition of breastfeeding varies between studies as well 

as government data collection agencies. 

Chapter 4, ‘Breastfeeding exclusivity and duration in an urban population’, consisted of 

survey data about women intending to breastfeed. Several factors were identified that 

may influence breastfeeding exclusivity and duration. These factors included higher 

parity, maternal age and breastfeeding self-efficacy, each of which has been identified 

previously in Australian breastfeeding studies.
(26) 

Generally, the women who breastfed 

longer were of higher maternal age, had greater parity, were in a relationship, and had 

higher levels of education. While occupation did not affect breastfeeding duration in 

this study, it has previously been associated with premature weaning and increased 

infants formula feeding. 
(139, 140)

 

In terms of factors that may affect breastfeeding duration, our study reported similar 

findings to that of a longitudinal study conducted in a regional Queensland city 

(Toowoomba)
(29)

, as well as other published works on breastfeeding women. 
(28, 29, 46, 87, 

139-144) 
All of these findings suggest that more experienced and confident mothers are 
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likely to benefit themselves and their children by exclusively breastfeeding for 

extended durations.  

State-wide data from both the QLD Health and Study 2, ‘Breastfeeding duration and 

exclusivity in an urban population’, reported that 59% of women continue to 

breastfeed until six months. Comparable six month exclusive breastfeeding rates were 

reported between the study in Chapter 4 (35%) and the National Health Survey (31%) 

in 2001.
(26, 129) 

In comparison,
 

Queensland Health reported in 2008 that 59% of 

Queensland infants were fed breast milk to some degree at six months. This is well 

below the NHMRC national objective of 80% breastfeeding at six months.
(138, 145)

 This 

report also highlighted that only 13% of infants were exclusively breastfed for the first 

six months, again falling short of the state target of 50%.
(138)

 

In contrast, the Australian Longitudinal Study of 2004 reported both ”full” and ”any” 

breastfeeding of 71% at six months.
(146, 147) 

The Australian Longitudinal Study of 

children in 2008 further reported that 56% of women continued to fully and partially 

breastfeed until six months.
(146, 147) 

Similar international data exists. A 2002 United States of America study reported 

exclusive breastfeeding rates of only 13% at six months.
(148) 

A comparison of global 

breastfeeding duration rates including data from Study 2 on breastfeeding exclusivity 

and duration shows that the optimal infant nutrition target of exclusive breastfeeding 

for the first six months fall short at recommended guidelines. Recommendations 

reported by Binns 
(149)

 in 2009 highlighted the importance of measuring breastfeeding 

exclusivity; not only is exclusive breastfeeding for the first six months important for 
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infant nutrition, it has also been linked to infant morbidities and a reduction in 

associated risks. These include conditions such as Sudden Infant Death Syndrome 

(SIDS), obesity and type 1 diabetes, all of which are national health priorities 
(150)

.  

The BSES-SF tool as a predictor for breastfeeding exclusivity and duration 

Findings from this study show that the results from the ‘Breastfeeding Self-Efficacy 

Score - SF assessment tool were statistically significant and are associated with 

breastfeeding initiation and duration although it was not possible to prove causation. 

(61, 150) 
A study by McCarter-Spaulding in 2009 used the BSES-SF tool to predict 

breastfeeding initiation and duration.
(151)

  Their results found that the higher levels of 

breastfeeding self-efficacy were predictive of longer duration and exclusive 

breastfeeding at one and six months postpartum. These findings are consistent with 

previous research conducted using the BSES-SF as a predictor to breastfeeding success.  

Breastfeeding self-efficacy, as well as several other identified variables (such as the use 

of in-hospital formula supplementation, antenatal class attendance, and the type of 

delivery a women experiences) have all independently been identified as predictors of 

exclusive breastfeeding duration.
(152)

 Findings from the BSES-SF should be used in 

conjunction with other known variables when used for clinical use to identify 

breastfeeding mothers at high risk of reduced exclusive breastfeeding and premature 

weaning.
(67) 
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Breastfeeding women’s knowledge of mastitis 

Our second study reported the women’s knowledge of mastitis. The findings from this 

survey data, highlighted the varying degree of mastitis knowledge in this cohort of 

breastfeeding women.
(74)

 The use of open-ended questions in our questionnaire gave 

the participants the opportunity to provide answers, in their own words, without the 

constraint of fixed possibilities. Most women identified mastitis with infection and 

pain, and reported symptoms such as blocked ducts, inflammation and flu-like 

symptoms including pain, fever and feeling unwell. Women also reported that they, or 

a friend or family member, had previously experienced symptoms of mastitis when 

breastfeeding.  

Women, who experienced breastfeeding problems such as mastitis, reported 

managing the condition themselves or initially seeking advice from peers, family 

members or other people in their support network instead of seeking medical advice. 

The second most popular treatment was to access a library, books, magazines and the 

media or other electronic resources. Only when symptoms worsened or did not 

improve did women report seeking the advice of health care professionals such as 

their GP, midwife, or lactation consultant. The delay in the resolution of mastitis may 

result in premature weaning. 
(154)

 Management of mastitis at this late stage needs to 

be appropriate and accurate to prevent premature weaning and other complications 

such as abscess formation 
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Findings from this study, as with that of others previously, highlights the importance of 

appropriate education and information from GPs, midwives, lactation consultants and 

other health care professionals. 
(20, 155-158)

 

In hindsight, it would have been beneficial to ask women when they would go to their 

GP for advice or treatment. A recent study
(157)

 reported that the promotion and 

support of breastfeeding as the normal method of infant feeding is an important role 

of the GP. Traditionally, breastfeeding education and support was considered the role 

of the midwife or lactation consultant.
(157) 

In contrast, the responses to Question 2 of 

this survey ‘How do you treat mastitis’ suggest that the majority of women would visit 

the GP only when confronted with advanced breastfeeding or lactation related 

problems.  

This and previous work support the need for all health care professionals to be well 

educated and up to date with the management and expected government benchmarks 

for breastfeeding in Australia.
(159)

 In 2009, Brodribb highlighted the fact that women 

with breastfeeding problems, especially rural women, will visit their GPs when they 

encounter breastfeeding problems or difficulties.
(157)

 This further emphasises the 

important role that GPs play in the management of health related issues in mothers 

with lactation problems.
(157)

 Brodribb further discussed that GPs often have difficulties 

advising women with regards lactation problems, although they recognise the benefits 

of breastfeeding.
(157)

 This could be attributed in part to the limited breastfeeding 

education opportunities for general practitioners and the need for more recognised 

formal training in this area.
(157)
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Effect of interventions on the incidence of mastitis in the postnatal period 

The third study consisted of a Cochrane Systematic Review, which was conducted to 

assess the effect of interventions for the prevention of mastitis in the postnatal period 

for breastfeeding women. Following analysis of all the searched trials, no interventions 

were found to significantly reduce the incidence of mastitis.  

This Cochrane Systematic review did, however, highlight several issues with studies 

that had been conducted in this area. Studies did not find a statistically significant 

difference between interventions and controls. This could have been a result of several 

research design problems identified including adherence rates, inadequate power and 

intervention robustness.  

While adherence rates were only reported in three of the five studies analysed, 

strategies were identified that could be implemented to improve adherence.  These 

included extended consultation time with participants at recruitment to explain and 

reinforce instruction, designing interventions with realistic regimes (for example, 

tailoring drug regimens to patient lifestyle), frequent follow-up when initialising or 

changing treatment regimes, and the use of reminder calls and alerts to keep 

participants focused.  

Findings also illustrated that sample size, the timing of an intervention and data 

collection need to be relevant to the participants, the condition measured and the 

outcomes expected. Moreover, the question could be raised that interventions 

including education and breastfeeding advice may have been more effective had they 

been delivered on an ongoing basis, rather than single consultations. In general, study 
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design and quality was poor in all studies analysed. This review highlights the need for 

better planning and design to improve trial quality in this area.  

In conclusion, there was insufficient evidence to show effectiveness of any of the 

interventions. Attention was drawn to the need for adequately powered randomised 

trials in this area, as we currently rely on clinical studies such as cohort and 

observational studies when developing breastfeeding policies. 

Limitations of the first two studies in this thesis 

The first study on the prevalence of breastfeeding at the Gold Coast Hospital 

encountered challenges with regards to the transcription of data from the maternity 

unit’s patient daybook as this was very time consuming and required diligence with 

maintaining accuracy of data recording. This limitation was a result of the lack of a 

formal electronic recording system for this type of data at this establishment.  

Variables such as smoking ethnicity and bed-sharing are known factors that affect 

breastfeeding initiation, duration and exclusivity.
(29, 30)

 Data collected on these 

variables would have provided a more comprehensive demographic profile of the 

participants in this study. Further research into this area of interest should be designed 

to collect and report this data. The second study examined breastfeeding exclusivity 

and duration in an urban population, a representative subgroup of the first study. It 

would have been preferable to continue to collect data past 6 months, as the analysis 

was limited to this finite assessment period. Moreover, ongoing data would have 

provided valuable longitudinal data on breastfeeding exclusivity and duration. 
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Limitations to this study included difficulties concerning the recruitment of 

participants. Specifically, limited time allocation and constraints of access to potential 

participants existed within the maternity unit. Time allocated to recruit participants 

was restricted to 4 hours a day so as not to cause disruption to the ward activities. Due 

to the logistics of recruitment, it was also not feasible to recruit on weekends. Again, 

this limited access may have resulted in the potential loss of suitable participants into 

the study, which may have altered the overall demographics of the participants. 

Further exploration of the pilot data from the questions around mastitis knowledge 

(e.g. focus group discussion) may have benefited from opportunity for participants to 

discuss issues around each question. 

Summary of recommendations from studies 

Study 1 and 2 in this body of work has provided data on breastfeeding prevalence, 

exclusivity and duration in a cohort of women who gave birth at the Gold Coast 

hospital during the study period. As this data has not been previously isolated from 

state-wide data, it also contributed to the body of knowledge surrounding 

breastfeeding in this Australian urban population.  

While collecting data for the first two studies we identified that the procedure for data 

collection between the maternity ward and data collection unit at Gold Coast Hospital 

could be simplified and improved. Finally, we also collected unique pilot data on 

women’s knowledge of mastitis and treatment of this condition and systematically 

reviewed the literature on interventions to prevent this condition. 
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On review of the literature, longitudinal data on breastfeeding exclusivity and duration 

is limited and this body of work identified the following: 

1. The second study has highlighted the need for a universal definition of both 

breastfeeding and mastitis; this has also been acknowledged in other studies. 

As a result of the lack of consistency when defining the prevalence of 

exclusivity within breastfeeding studies and government data collection, the 

discrepancy with results has highlighted the need to standardise these 

definitions. As highlighted by both the studies, as well as Binns in 2009,
(149)

 the 

need for consistency with regards to definitions for breastfeeding and related 

complications such as mastitis would strengthen the validity of studies when 

comparing results between studies.  

2. Although the participants for the Gold Coast Hospital study in 2008 intended to 

exclusively breastfeed for six months, findings reported were similar to results 

reported by QLD Health perinatal data statistics and the ALS, which fall short of 

the NHMRC target of exclusive breastfeeding until 6 months. This work 

therefore reinforces, at a regional (Gold Coast) level, the need for further 

research
 
into breastfeeding exclusivity and duration. 

3. It is unclear from the systematic review whether the included studies are 

underpowered, or whether there is a need for alternative interventions, which 

may be more effective in preventing mastitis. 
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Recommendations for clinical practice 

Data storage in health facilities is primarily to support clinical practice. As clinicians 

become increasingly mindful of the need for evidence-based practice, data collection 

and method of storage will develop to benefit its multipurpose value. Both the studies 

in this work have highlighted the need for improvements in the following areas. Firstly, 

the limitations in data collection and management identified in the first study were 

related to medical records within a large healthcare facility. The primary purpose of 

medical records is to facilitate clinical treatment of patients, not to provide research 

data. Therefore, data were missing and had to be transcribed from different sources 

and were unable to be linked as a result of this process. Electronic data collection and 

record keeping for clinical practice would lessen the challenges that influence current 

clinical data management. Education and adequate support of clinical staff to 

streamline the recording and management of data would assist future research, and 

facilitate the cross examination of demographic and clinical variables of potential study 

participants. 

The third study highlighted that there is insufficient evidence in the literature to show 

effectiveness of any of the interventions to prevent mastitis, which has implications for 

clinical practice and further research. Until research design of randomised trials is 

improved, we will continue to rely on clinical studies, such as cohort and observational 

studies, when developing breastfeeding policies.  
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The second and third studies highlighted the need for universal definitions for 

breastfeeding and mastitis. The need for standardised definitions and terminologies 

within studies for topics such as breastfeeding and mastitis may improve the quality of 

research in these areas, allowing for meaningful comparisons of data, which would 

also be helpful when reviewing studies. Practitioners depend on research to support 

evidence-based practice, therefore relying on the accuracy of terminology and 

standard definitions in the process of weighing the probability of one disease versus 

that of other diseases. This is especially pertinent when assessing severity of 

symptoms, when making differential diagnosis and treatments. Variation in this may 

lead to discrepancies diagnosing and the treatment of patients. 

Finally, this thesis has highlighted the importance of further research into improving 

breastfeeding exclusivity and duration rates. Findings from Study 1 and 2 have 

reinforced known facts that breastfeeding initiation in Australia is high but 

breastfeeding exclusivity and duration rates fall short of national targets. Both Study 1 

and 2 have provided unique data on breastfeeding rates from the Gold Coast Health 

Service. Study 2 has also provided pilot data on the knowledge of mastitis from a 

cohort of breastfeeding women, clearly showing the need for continuing research in 

this area. Findings from the Cochrane Systematic Review conducted have made an 

original contribution to the body of literature in this area. The Cochrane Systematic 

Review has also identified the need for ongoing research into mastitis as it found a 

need for the development of robust and creative interventions into the prevention of 

mastitis.  
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Appendices 

Appendix 1: Questionnaire 

Prior to commencing this questionnaire, you will be given a plain language statement 

about the study and will be asked to fill in a consent form. At all times the information 

you share will remain confidential and your privacy will be protected. The 

questionnaire will ask you questions about your demographic details, pregnancy, birth, 

breastfeeding knowledge and where you get advice regarding breastfeeding and 

mastitis. Some questions require you to give a longer answer than others; some 

questions need you to answer the question by placing a circle around a Yes or No, or 

ticking the correct answer. 

ID number ____________________ 

1. Name _________________________________________ 

2. Mother’s date of birth____________________________ 

3. Mother’s Age_______ 

4. Address________________________________________________ 

5. Postcode_______________________ 

6. Home phone_______________________ 

7. Mobile phone _____________________ 

8. Infants name _______________________ 
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9. Infants date of birth (__/__/____) 

10. What is the highest level of education you have completed, (Please tick one box only) 

Completed year 10 or less 
 

Completed up to year 12 
 

Trade diploma TAFE 
 

Bachelor degree of higher 
 

11. Which option best describes your occupation: (please tick one box only if these choices are not 

suitable please record your occupation beside other) 

Nil paid employment 
 

Self-employed & business owners 
 

Tradesperson & labourers 
 

Clerical & service workers 
 

Managers & administrators 
 

Professionals & associate professionals 
 

12. Marital status: (Please tick the most appropriate response) 

1. Never married  

2. Widowed  

3. Divorced  

4. Separated  

5. Married  

6. Defacto  
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13. How many live infants have you had including this new infant? 

_____________________ 

 14. What is mastitis? _______________________________________ 

15. How do you treat mastitis? _______________________________________ 

16. Where did you find out this information? ____________________________ 

BF Intention: How do you plan to feed this infant? (Please tick the most accurate response) 

17. I intend to fully breastfeeding this infant YES NO 

18. I intend to breastfeed and formula feed this infant YES NO 

19. I intend to express breast milk and infants feeding YES NO 

Do you intend to (Please tick the most accurate response)   

20. Demand feed YES NO 

21. Scheduled feed YES NO 

Thank you for your participation in this study. You will be contacted by telephone in 4 

weeks for your follow-up questionnaire. 
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Appendix 2: Breastfeeding Self-Efficacy Scale (BSES) 

©Dr. Cindy-Lee Dennis 

For each of the following statements, please choose the answer that best describes how 

confident you are with breastfeeding your new infant. Please mark your answer by 

circling the number that is closest to how you feel. There is no right or wrong answer. 

1 = not at all confident, 2 = not very confident, 3 = 

sometimes confident, 4 = confident, 5 = very confident 

1 2 3 4 5 

1 I can always determine that my baby is getting 

enough milk 

     

2 I can always successfully cope with breastfeeding like I 

have with other challenging tasks 

     

3 I can always breastfeed my baby without using 

formula as a supplement 

     

 4 I can always ensure that my baby is properly latched 

on for the whole feeding 

     

5 I can always manage the breastfeeding situation to my 

satisfaction 

     

6 I can always manage to breastfeed even if my baby is 

crying 

     

7 I can always keep wanting to breastfeed      

8 I can always comfortably breastfeed with my family 

members present 

     

9 I can always be satisfied with my breastfeeding 

experience 

     

10 I can always deal with the fact that breastfeeding can 

be time consuming 

     

11 I can always finish feeding my baby on one breast 

before switching to the other breast 

     

12 I can always continue to breastfeed my baby for every 

feeding 

     

13 I can always manage to keep up with my baby’s 

breastfeeding demands 

     

14 I can always tell when my baby is finished 

breastfeeding 
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Appendix 3: Cochrane Systematic Review  
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A B S T R A C T

Background

Despite the health benefits of breastfeeding, initiation and duration rates continue to fall short of international guidelines. Many factors

influence a woman’s decision to wean; the main reason cited for weaning is associated with lactation complications, such as mastitis.

Objectives

To assess the effects of preventive strategies for mastitis and the subsequent effect on breastfeeding duration.

Search strategy

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (November 2009), CENTRAL (The Cochrane Library
2009, Issue 4), MEDLINE (1950 to November 2009), EMBASE (1974 to November 2009), CINAHL (1981 to November 2009),

MIDIRS (1971 to November 2009), IPA (1970 to November 2009), AMED (1985 to November 2009) and LILACS (1982 to

November 2009).

Selection criteria

We included randomised controlled trials of interventions for preventing mastitis in postpartum breastfeeding women.

Data collection and analysis

We independently identified relevant studies and assessed the trial quality. We contacted trial authors for missing data and information

as appropriate.

Main results

We included five trials (involving 960 women). In three trials of 471 women, we found no significant differences in the incidence

of mastitis between use of antibiotics and no antibiotics (risk ratio (RR) 0.43; 95% confidence interval (CI) 0.11 to 1.61; or in one

trial of 99 women comparing two doses (RR 0.38; 95% CI 0.02 to 9.18). We found no significant differences for mastitis in three

trials of specialist breastfeeding education with usual care (one trial); anti-secretory factor cereal (one trial); and mupirocin, fusidic acid

ointment or breastfeeding advice (one trial).

Generally we found no differences in any of the trials for breastfeeding initiation or duration; or symptoms of mastitis.
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Authors’ conclusions

There was insufficient evidence to show effectiveness of any of the interventions, including breastfeeding education, pharmacological

treatments and alternative therapies, regarding the occurrence of mastitis or breastfeeding exclusivity and duration. While studies

reported the incidence of mastitis, they all used different interventions. Caution needs to be applied when considering the findings of

this review as the conclusion is based on studies, often with small sample sizes. An urgent need for further adequately powered research

is needed into this area to conclusively determine the effectiveness of these interventions.

P L A I N L A N G U A G E S U M M A R Y

Interventions for the prevention of mastitis following childbirth

Healthcare authorities and the World Health Organization recommend that newborn infants should exclusively be given breast milk

until they are six months of age. Breastfeeding provides health benefits for the infant, including improved nutrition and protection against

illnesses such as gastroenteritis, respiratory and ear infections, urinary tract infections, allergies and diabetes mellitus. Breastfeeding

also saves on costs and has benefits for the mother. Mastitis is a significant complication of lactation and may stop some mothers from

breastfeeding. The nipple becomes sore and the breast tender and swollen. If the nipple cracks, the breast can become infected and the

mother may experience flu-like symptoms. Poor breast attachment and inadequate emptying of milk from the breast when feeding may

contribute to developing mastitis. It is important to investigate preventive measures in order to maintain and increase breastfeeding

exclusivity and duration.

This review found five randomised controlled trials that involved a total of 960 women. They looked at a variety of preventive

interventions including breastfeeding education, taking antibiotic medication, topical ointments and anti-secretory factor cereal. None

of the therapies made any difference in reducing breast infections or the length of breastfeeding exclusivity and duration with this

limited evidence. Generally studies were of low quality, with limited findings highlighting the need for better quality research in this

area.

B A C K G R O U N D

The World Health Organization (WHO) recognises the short

and long-term benefits of breastfeeding and recommends exclusive

breastfeeding until six months of age (Kramer 2002; World Health

Organization 2008). The epidemiologic evidence overwhelm-

ingly supports breastfeeding as being protective of infant, mater-

nal, family and community health (Kramer 2002; World Health

Organization 2008). The improved nutrition, immunological,

psychological, economical and environmental benefits that breast-

feeding provides are well documented (Chezem 2003). Specifi-

cally, breast milk protects infants and children against conditions

such as gastroenteritis and respiratory infections (MacDonald

2003); moreover babies who are not breastfed are predisposed

to many health complications in later life, including high blood

pressure, obesity, non-insulin dependent diabetes and ischaemic

heart disease (Thompson 2005).The short- and long-term bene-

fits of breastfeeding to the mother include the increase of uterine

contractions post delivery, resulting in a reduction of postpartum

bleeding (Chua 1994). Breastfeeding also enhances a faster return

to the pre-pregnant body weight (Dewey 1999), as well as pos-

sible protection against osteoporosis, ovarian and uterine cancer

(Cummings 1993; Melton 1993; Rosenblatt 1993; Siskind 1997).

Despite the recognised health, emotional, psychosocial and soci-

etal benefits of breastfeeding to women and children, breastfeed-

ing rates worldwide are sub-optimal, especially among low-income

women. Increasing breastfeeding initiation and duration amongst

low-income women would not only offer improved health bene-

fits to both the mother and infant, but would lessen the economic

burden experienced by this group of people within the community

(Guttman 2000; Mitra 2004).

Description of the condition

There are many factors that may influence a woman’s decision to

cease breastfeeding. However, the main reason cited for stopping

breastfeeding is related to complications of lactation (Dener 2003).

Mastitis is a significant complication and is a common problem in

lactating women (Dener 2003). Mastitis is a debilitating condition

and may contribute to weaning in the first three weeks (Schwartz
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2002). Mastitis has been reported as the third most common rea-

son for weaning (Fetherston 1997), with one in four breastfeeding

women citing mastitis as the reason they weaned (Michie 2003).

The definition of mastitis varies throughout the literature; the

WHO defines mastitis as “an inflammatory condition of the

breast, which may or may not be accompanied by infection”

(Fetherston 1998; Inch 2000; World Health Organization 2008).

Non-infective mastitis may result from milk stasis, blocked ducts,

engorgement or physical injury to the breast. Infective mastitis

may result from cracked or traumatised nipples; interruption in the

nipples’ integrity provides a route for micro-organisms to enter the

breast (Fetherston 1998). Mastitis can be viewed as a continuum

of disease, from non-infective inflammation of the breast to infec-

tion that may lead to abscess formation. Mastitis presents with a

plethora of clinical symptoms; it can present unilaterally or bilater-

ally with breast pain, redness and swelling; and may be associated

with flu-like symptoms (Jahanfar 2009). The type of mastitis ex-

perienced may affect the duration of symptoms, from two to three

days to as long as 14 days or more (Thomsen 1984). The preva-

lence of mastitis varies depending on the definition and the num-

ber of weeks postpartum (Kinlay 2001; Potter 2005; Semba 2000).

Studies following participants from three to 12 months have re-

ported incidence rates of mastitis of 23.7% to 27.1% (Fetherston

1998; Vogel 1999), while the recurrence of mastitis is between

6.5% and 8.5% (Fetherston 1997; Vogel 1999).

Description of the intervention

Health education and peer support have been identified as inter-

ventions that improve the initiation of breastfeeding amongst low-

income populations where breastfeeding initiation rates are typi-

cally low (Dyson 2005). However antenatal breastfeeding educa-

tion has been explored as an intervention to improve breastfeeding

duration rates (Lumbiganon 2007). The literature also suggests

that education, along with correct breastfeeding practices, leads

to improved breastfeeding exclusivity and duration (Fetherston

1998; Inch 2006; Potter 2005) and one study has postulated that

breastfeeding education may positively impact on the prevention

of mastitis (Flores 2002). Poor breast attachment and inadequate

breast drainage when feeding are issues that have been linked to

women developing mastitis (Bell 1998; Inch 2006). Breastfeeding

frequently, alternating the breast that feeds are started from, and

the position used to feed the infant, may all help to relieve en-

gorgement. Breast compression or breast massage before latching

is an effective way to avoid blocked ducts that may lead to mastitis.

Frequent feeding and the use of electric or hand pumps may assist

by efficiently emptying the breast, and reduce breast engorgement

and milk stasis. Previous work has suggested that if left untreated,

these conditions may develop into mastitis (Foxman 2002). Avoid-

ing the use of ill-fitting clothes or bras and sleeping on the stomach

are among other measures that women can take to reduce pres-

sure on breast tissue. Such pressure can lead to blocked milk ducts

or traumatised breast tissue, which is another precursor to masti-

tis. Taking care of oneself, getting plenty of rest, adequate fluids

and a nutritious diet are all seen as preventive treatments to help

manage maternal stress and fatigue, which are factors seen to pre-

cede mastitis (Riordan 1990; Spowart 2004). Studies by Roberts

1998 have shown that cabbage leaves can be used to help manage

engorgement by reducing pain and discomfort . Antibiotics have

also been used as a preventive treatment for women that are pre-

disposed to recurrent mastitis (Fetherston 1998; Foxman 1994;

Jahanfar 2009). However there is insufficient evidence to confi-

dently support that antibiotics therapy is effective in the manage-

ment of mastitis (Jahanfar 2009).

How the intervention might work

Interventions discussed in this review are aimed at preventing mas-

titis. The interventions reviewed potentially may reduce the inci-

dence and recurrence of mastitis. Interventions reviewed include

the following:

• breastfeeding education; to improve patient understanding

of breastfeeding physiology and management;

• breast massage before and during breastfeeding; to facilitate

milk extraction from the breast, and to soften breast tissue when

draining the breast of milk;

• frequency of breastfeeding; to facilitate adequate breast

emptying;

• alternating breasts with feeds; to facilitate adequate breast

emptying;

• use of heat packs before and cold packs after breastfeeding;

to reduce engorgement and inflammation as well as facilitate the

drainage of milk from the breast;

• correct positioning of baby at the breast; to reduce the risk

of nipple damage as well as facilitate adequate drainage of milk

from the breast

• relaxation, stress and fatigue management; to provide

support and basic education on parenting coping mechanisms to

mothers;

• use of prophylactic antibiotics; to manage recurrence of

mastitis;

• breast emptying either by feeding or the use of hand/electric

pump; to facilitate adequate emptying of the breast which will

reduce the risk of engorgement and mastitis.

Why it is important to do this review

Currently, a variety of interventions are recommended for the pre-

vention of mastitis following childbirth, and to improve breast-

feeding outcomes including increase of breastfeeding initiation,

exclusivity and duration, as well as improving maternal satisfac-

tion and confidence (Dennis 2008; Dyson 2005; Jahanfar 2009;
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Kramer 2002; Lumbiganon 2007). Interventions for the resolu-

tion or reduction of mastitis including antibiotics and the treat-

ment of painful nipples with mastitis as an outcome measure have

been reviewed and published (Dennis 2008; Jahanfar 2009).

O B J E C T I V E S

Primary

To assess the effectiveness of preventive strategies (for example,

breastfeeding education, pharmacological treatments and alterna-

tive therapies) on the occurrence or recurrence of non-infective or

infective mastitis in breastfeeding women post childbirth.

Secondary

To evaluate the effects of interventions to prevent mastitis on

breastfeeding duration and exclusivity.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs) with the purpose of evaluat-

ing one or more interventions to prevent mastitis.

Types of participants

Postpartum women, either primiparous or multiparous, who are

breastfeeding or who intend to breastfeed both exclusively and

partially. We also included women who have had mastitis previ-

ously.

Types of interventions

Any intervention versus any other intervention or no intervention

(placebo).

Types of interventions may include:

• breastfeeding education;

• breast massage before and during breastfeeding;

• frequency of breastfeeding;

• alternating breasts with feeds;

• use of heat packs before and cold packs after breastfeeding;

• correct positioning of baby at the breast;

• relaxation, stress and fatigue management;

• use of prophylactic antibiotics;

• breast emptying either by feeding or the use of hand/electric

pump.

Types of outcome measures

We considered trials if they included one or both of the following

primary outcomes.

Primary outcomes

1. Incidence of mastitis.

2. Recurrence of mastitis.

Secondary outcomes

1. Symptoms as reported by the women.

2. Length of time breastfeeding.

3. Duration of exclusive breastfeeding.

4. Duration of any breastfeeding.

5. Maternal breastfeeding satisfaction.

6. Maternal breastfeeding confidence.

Search methods for identification of studies

Electronic searches

We contacted the Trials Search Co-ordinator to search the

Cochrane Pregnancy and Childbirth Group’s Trials Register

(November 2009).

The Cochrane Pregnancy and Childbirth Group’s Trials Register

is maintained by the Trials Search Co-ordinator and contains trials

identified from:

1. quarterly searches of the Cochrane Central Register of

Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. handsearches of 30 journals and the proceedings of major

conferences;

4. weekly current awareness alerts for a further 44 journals

plus monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL and MEDLINE,

the list of handsearched journals and conference proceedings, and

the list of journals reviewed via the current awareness service can

be found in the ‘Specialized Register’ section within the edito-

rial information about the Cochrane Pregnancy and Childbirth

Group.

Trials identified through the searching activities described above

are each assigned to a review topic (or topics). The Trials Search
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Coordinator searches the register for each review using the topic

list rather than keywords.

In addition, we searched the CENTRAL (The Cochrane Library
2009, Issue 4), MEDLINE (Ovid) (1950 to November 2009),

EMBASE (Elsevier) (1974 to November 2009), CINAHL (1981

to November 2009), MIDIRS (Ovid) (1971 to November 2009),

IPA (Ovid) (1970 to November 2009), AMED (1985 to Novem-

ber 2009) and LILACS (Latin American and Caribbean Center

on Health Sciences Information) (1982 to November 2009) using

the search strategies detailed in Appendix 1.

We did not apply any language restrictions.

Data collection and analysis

The Trials Search Co-ordinator performed the main search for this

review. Keryl Michener (Librarian) conducted an additional search

and performed the initial sorting of suitable studies. We retrieved

full text of relevant studies. If the retrieved articles were non-En-

glish, we obtained a partial English translation of the methods and

results only. Two review authors Maree Crepinsek (MC) and Neil

Smart (NS) independently examined the retrieved articles to assess

whether they satisfied the inclusion criteria. We resolved disagree-

ment through discussion.

Selection of studies

We retrieved the full manuscript of all studies included in this

review. Two review authors independently assessed for inclusion all

potential studies that we identified as a result of the search strategy.

We resolved any disagreement through discussion when required.

Two review authors (MC and NS) independently assessed the titles

and abstracts of identified studies. Where we could not make a

clear decision on the basis of the title or abstract, we retrieved the

full manuscript and reviewed our decision.

Data extraction and management

We designed a data extraction form to manage the data. Two re-

view authors extracted data from each study using a summary of

quality assessment. The chief investigator then transcribed the rel-

evant data to Review Manager (RevMan 2008). Two review au-

thors, MC and Linda Crowe (LC) extracted the data of eligible

studies using the agreed data extraction form. We resolved dis-

crepancies through discussion with a third review author (NS).

We addressed any discrepancies by consensus. We entered data

using RevMan (RevMan 2008) and checked for accuracy. When

information regarding any of the above was unclear, we attempted

to contact the authors of the original reports to provide further

details.

Assessment of risk of bias in included studies

Two review authors independently assessed the risk of bias for

each study using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2008). We resolved

any disagreement by discussion or by involving a third assessor. We

assessed sequence generation, allocation sequence concealment,

blinding, incomplete outcome data, selective outcome reporting

using the standard ’Risk of bias’ table using the following subjective

judgements regarding protection from bias. We used the Cochran-

Mantel-Haenszel method for risk ratio.

• Yes - low risk of bias.

• Unclear - moderate risk of bias.

• No - high risk of bias.

(1) Sequence generation (checking for possible selection

bias)

We described each included study using the following method to

generate the allocation sequence in sufficient detail to allow an

assessment of whether it should produce comparable groups. We

assigned a quality score for each trial, using the following criteria

(See Figure 1; Figure 2).
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Figure 1. Summary of quality assessment of included studies. Methodological quality graph: review authors’

judgements about each methodological quality item presented as percentages across all included studies.
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Figure 2. Methodological quality summary: review authors’ judgements about each methodological quality

item for each included study.

We assessed the method as:

• yes - adequate (any truly random process, e.g. random

number table; computer random number generator);

• no - inadequate (any non-random process, e.g. odd or even

date of birth; hospital or clinic record number); or

• unclear.

We intended to include quasi-RCTs in this review, but as none

were able to be included, we did not conduct a sensitivity analysis

as originally planned.

(2) Allocation concealment (checking for possible selection

bias)

We describe for each included study the method used to conceal

the allocation sequence in sufficient detail and determine whether

intervention allocation could have been foreseen in advance of, or

during recruitment, or changed after assignment.

We assessed the methods as:

• yes - adequate (e.g. telephone or central randomisation;

consecutively numbered sealed opaque envelopes);

• no - inadequate (open random allocation; unsealed or non-

opaque envelopes, alternation; date of birth);

• unclear.

(3) Blinding (checking for possible performance bias)
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We described for each included study the methods used, if any, to

blind study participants and personnel from knowledge of which

intervention a participant received. We judged studies at low risk

of bias if they were blinded, or if we judged that the lack of blinding

could not have affected the results.

We assessed the methods as:

• yes - adequate;

• no - inadequate; or

• unclear for participants, personnel or outcome assessors.

(4) Incomplete outcome data (checking for possible attrition

bias through withdrawals, dropouts, protocol deviations)

We described for each included study, and each outcome or class

of outcomes, the completeness of data including attrition and ex-

clusions from the analysis. We stated whether attrition and exclu-

sions were reported, the numbers included in the analysis at each

stage (compared with the total randomised participants), reasons

for attrition or exclusion where reported, and whether missing data

were balanced across groups or were related to outcomes. Where

sufficient information was reported, or could be supplied by the

trial authors, we re-included missing data in the analyses which

we undertook.

We assessed completeness to follow up using the following criteria:

• adequate (e.g., where there was no missing data or where

reasons for missing data are reported between the two groups);

• inadequate (e.g., where missing data are likely to be related

to outcomes or are not balanced across groups, or where high

levels of missing data are likely to introduce serious bias or make

the interpretation of results difficult );

• unclear (e.g., where there is insufficient reporting of

attrition or exclusions to permit a judgement to be made).

(5) Selective reporting bias

We described each included study, how we investigated the possi-

bility of selective outcome reporting bias and what we found.

We assessed the methods as:

• yes - adequate (where it is clear that all of the study’s pre-

specified outcomes and all expected outcomes of interest to the

review have been reported);

• no - inadequate (where not all the study’s pre-specified

outcomes have been reported; one or more reported primary

outcomes were not pre-specified; outcomes of interest are

reported incompletely and so cannot be used; study fails to

include results of a key outcome that would have been expected

to have been reported);

• unclear.

(6) Other sources of bias

We described for each included study any important concerns we

had about other possible sources of bias.

We assessed whether each study was free of other problems that

could put it at risk of bias:

• yes;

• no;

• unclear.

With reference to (1) to (6) above, we assessed the likely magnitude

and direction of the bias and whether we consider it was likely to

impact on the findings. We explored the impact of the level of bias

through undertaking sensitivity analyses if required. This review

did not require a sensitivity analysis.

Measures of treatment effect

We analysed results separately in five of the studies, as the in-

terventions listed were very different and, in the opinion of our

statistician, could not reasonably be combined into a comparison

of ’any intervention’. We carried out statistical analysis using the

Review Manager software (RevMan 2008).

Dichotomous data

For dichotomous data, we presented results as summary risk ratio

with 95% confidence intervals.

Continuous data

For continuous data, we used mean difference if outcomes were

measured in the same way between trials. We also used the stan-

dardised mean difference to combine trials that measure the same

outcome, but used different methods.

Dealing with missing data

For included studies, we noted levels of attrition. We had planned

to explore the impact of including studies with high levels of miss-

ing data in the overall assessment of treatment effect by using sen-

sitivity analysis.

For all outcomes we carried out analyses, as far as possible, on an

intention-to-treat basis, i.e. we attempted to include all partici-

pants randomised to each group in the analyses. The denominator

for each outcome in each trial was the number randomised minus

any participants whose outcomes were known to be missing.

We analysed data on all participants available in the group to which

they were allocated, regardless of whether or not they received the

allocated intervention. When analysing the seven studies, six were

unclear when reporting missing data.
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Assessment of heterogeneity

Where we found substantial heterogeneity (I² > 50%), we intended

to explore potential sources including differences in study quality,

inclusion criteria or intervention regimens between studies, and

use a random-effects meta-analysis as an overall summary if con-

sidered appropriate (Deeks 2001).

Assessment of reporting biases

Where we suspect reporting bias, we attempted to contact study

authors asking them to provide missing outcome data. Where this

was not possible, and the missing data were thought to introduce

serious bias, we planned to explore the impact of including such

studies in the overall assessment of results by a Sensitivity analysis.

Data synthesis

We carried out statistical analysis using the Review Manager soft-

ware (RevMan 2008). In future updates of this review, where we

suspect clinical or methodological heterogeneity between studies

sufficient to suggest that treatment effects may differ between tri-

als, we will use random-effects meta-analysis. If we identify sub-

stantial heterogeneity in a fixed-effect meta-analysis, we plan to

note this and repeat the analysis using a random-effects method.

Subgroup analysis and investigation of heterogeneity

We planned to conduct sub-group analysis on the effects of in-

terventions based on the incidence of mastitis being recurrent or

primary if necessary. We carried out no sub-group analysis in this

review, although we combined three studies due to the discrete na-

ture of the interventions, and found no significant heterogeneity.

Sensitivity analysis

None of the studies reviewed required a sensitivity analysis rele-

vant to this review. We did not conduct a sensitivity analysis, ex-

cluding studies with inadequate allocation concealment, as there

were sufficient data to pool for only one outcome (three trials, all

with adequate allocation concealment).

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of

excluded studies; Characteristics of studies awaiting classification;

Characteristics of ongoing studies.

Results of the search

The search strategy protocol generated 1029 article ’hits’. After

screening titles and abstracts, we discarded all but 38 articles, of

which we excluded 32 as they did not meet the inclusion criteria

as outlined by the protocol. We included five trials; one study

(Gensch 2006) is still awaiting classification (information on this

study was not available at the time of the review, so we will review

it at a later date).

Included studies

See Characteristics of included studies.

Interventions

Of the five trials that met the pre-stated inclusion criteria in

this review, three trials used antibiotic treatments (Amir 2004;

Livingstone 1999; Sebitloane 2008), and one trial evaluated

breastfeeding education (De Oliveira 2006). One trial compared

basic breastfeeding advice in combination with topical treatments

- this trial also included an antibiotic arm (Livingstone 1999). The

four arms of the Livingstone 1999 trial were: optimal breastfeed-

ing advice (n = 23); topical 2% mupirocin ointment applied to

the nipples (n = 25); topical fusidic acid ointment applied to the

nipples (n = 17); oral antibiotics - cloxacillin/erythromycin (n =

19). We entered data from this trail as both separate arms and

combined arms, but in all cases we avoided double counting and

inappropriate totaling.

One trial evaluated anti-secretory factor in cereal. Anti-secretory

factor is a protein found in most human tissue including the pla-

centa and possibly occurring in milk, which has been shown to

have possible anti-infectious and anti-inflammatory capabilities

(Svensson 2004).

Outcomes

All five trials reported the primary outcome, incidence of mastitis,

with one trial also reporting mastitis recurrence.

The secondary outcome of symptoms reported by women was

reported as sore nipples or nipple pain in two trials, and breast

engorgement in one trial.

Breastfeeding outcomes were addressed in two trials. Exclusive

breastfeeding was reported in two trials and any breastfeeding,

breastfeeding problems or perceived low milk supply were each

addressed in a single trial.

Excluded studies

See Characteristics of excluded studies.

We excluded 32 studies, mostly because the trials in question were

not aimed at preventing mastitis, or were not RCTs.
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Risk of bias in included studies

There were no quasi-randomised trials included in this review;

therefore we did not conduct a sensitivity analysis as originally

planned.

Allocation

All five included trials reported adequate sequence generation

methods. Three trials also reported adequate methods for conceal-

ing randomisation, with the remaining two trials judged to have

an unclear risk of bias in regard to allocation concealment.

Blinding

Two trials were blinded (Amir 2004; Svensson 2004) but due to

the nature of the interventions, it was not feasible to completely

blind in two of the trials (De Oliveira 2006; Sebitloane 2008).

The remaining trial was an open, unblinded study (Livingstone

1999).

Incomplete outcome data

The study by Amir reported complete data on all participants

(Amir 2004) but this study was stopped prematurely. Only one

study reported having no loss of participants (Livingstone 1999).

One study reported a loss to follow up ranging between 5% and

9.9% (De Oliveira 2006), the remaining two studies reported loss

to follow up greater than 20% (Sebitloane 2008; Svensson 2004).

Selective reporting

It was not possible to be clear if any of the trials had avoided

selective reporting.

Other potential sources of bias

It was not possible to be clear if any of the trials were free of other

sources of bias. For instance, two trials were stopped early (Amir

2004; Livingstone 1999).

Effects of interventions

Primary outcome: mastitis

None of the interventions evaluated were able to demonstrate a

significant effect on preventing mastitis. We found no evidence of

heterogeneity among studies that we compared.

• In three trials (of 471 women) comparing antibiotics with

no antibiotics, the risk ratio (RR) for mastitis was 0.43 95%

confidence interval (CI) 0.11 to 1.61 (Analysis 1.1). (Two of the

three trials compared antibiotics with placebo (Amir 2004 used

flucloxacillin; and Sebitloane 2008 used intravenous cefoxitin in

HIV infected women. In the other trial, Livingstone 1999 (n =

84) had four arms to this trial comparing oral cloxacillin/

erythromycin with mupirocin or fusidic acid ointment, or with

breastfeeding advice alone).

• In a trial of 211 women where specialist breastfeeding

education was compared with usual care (De Oliveira 2006),

there were no cases of mastitis in either group when the women

were discharged from hospital; at seven days follow up the RR of

mastitis was 3.75; 95% CI 0.35 to 40.70 and at 30 days the RR

was 0.93; 95% CI 0.17 to 4.95 (Analysis 2.1).

• In a trial of 29 women comparing consumption of anti-

secretory factor cereal with standard cereal (Svensson 2004), the

RR of mastitis was 0.24; 95% CI 0.03 to 1.72 (Analysis 3.1).

• In Livingstone 1999, neither mupirocin or fusidic acid

ointment were shown to be more effective than specialist

breastfeeding advice alone (48 and 40 women respectively;

Analysis 4.1 and Analysis 5.1) and no differences in mastitis rates

were seen between mupirocin and fusidic acid (42 women;

Analysis 6.1).

One trial (Svensson 2004) also reported recurrence of mastitis

within five weeks, finding no significant difference between the

group consuming anti-secretory factor cereal and the group con-

suming standard cereal (29 women; Analysis 3.2).

Secondary outcomes

Symptoms

In a trial of 211 women comparing breastfeeding education with

usual care (De Oliveira 2006), we found no significant differences

for sore nipples (Analysis 2.2) or breast engorgement (Analysis

2.3).

Breastfeeding

We found no significant differences in the rate of exclusive breast-

feeding when we compared specialist breastfeeding education with

usual care in one trial of 210 women (De Oliveira 2006; Analysis

2.4). De Oliveira 2006 reported a mean of about three breast-

feeding problems per mother in both groups at 30 days follow up

(Analysis 2.5).

D I S C U S S I O N

The five studies of this review all measured ’incidence of mastitis’;

one study reported recurrence of mastitis and duration of exclusive

or any breastfeeding, and none of the studies reviewed measured

breastfeeding pain. This review also identified several factors that
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are study limitations and therefore impact on study quality. Com-

mon methodological flaws included adherence rates, timing of in-

tervention, data collection, measurement consistency and overall

study quality. Future clinical trials in this area should also take into

consideration the possible side effects/adverse events, the women’s

individual situation and women’s preferences and wishes when de-

signing trials. The importance of providing opportunity for the

women to ask questions when seeking advice and support from

experts should not be overlooked. The use of antibiotics in the

absence of clear indications has no benefit and can lead to harm,

not just for the participants, but in the production of antibiotic-

resistant strains of the organisms.

Summary of main results

Most studies were small and poor in methodological quality; they

were therefore unable to answer the question of effectiveness.

Overall completeness and applicability of
evidence

Two studies were stopped prematurely. One study was abandoned

after 12 months due to insufficient recruitment of participants,

as some women expressed a reluctance to take antibiotics and

other women were overwhelmed with challenges they faced as new

mothers (Amir 2004). The authors of this study also recognised in

retrospect that a feasibility study would have been valuable prior

to doing this trial. Livingstone’s study also ceased prematurely, due

to ethical concerns about the raised incidence of treatment failure

and hence symptoms, amongst the participants that did not receive

antibiotics (Livingstone 1999). Current evidence is insufficient to

provide recommendations for practice of the use of prophylactic

antibiotics in the treatment of mastitis. Also, the use of antibiotics

in the absence of clear indications has no benefit and can lead

to harm, not just for the participants, but in the production of

antibiotic-resistant strains of the organisms.

Adherence rates

Adherence rates were reported in three of the five studies. In the

smallest study, Amir reported a 100% adherence in the interven-

tion group; as this was small, adherence may be easier to manage

(Amir 2004). Svensson’s study reported 60% adherence, probably

due to unclear patient instructions (Svensson 2004). Despite the

larger study size, Sebitloane 2008 only reported a 70% adherence

rate. The studies by Amir and Livingstone illustrate the risks ex-

perienced with the use of prophylactic antibiotics, problems as-

sociated with side effects, and patient compliance and attitudes,

which may all affect the adherence and hence study outcome (Amir

2004; Livingstone 1999). Strategies that can be implemented to

attempt to improve adherence include extended consultation time

with participants when recruiting participants to explain and re-

inforce instruction; designing interventions such as tailoring drug

regimens to patient lifestyle; frequent follow up when initialising

or changing treatment regimes; and the use of reminder calls and

alerts to keep participants focused.

Quality of the evidence

Sample size and adequate study power

The size of the studies in this review varied greatly, from 10 to 615

participants. The small numbers of participants in the studies of

Amir (10), Livingstone (84, but divided amongst four groups) and

Svensson (40), may mean these studies were inadequately powered

(Amir 2004; Livingstone 1999; Svensson 2004).

One may question whether some of the interventions used were

robust enough to prevent mastitis. Svennson’s study was found

to have flaws regarding the consumption and preparation of the

anti-secretory factor in the cereal (intervention) used (Svensson

2004). The study by De Oliveira provided participants with one

education session with a lactation consultant; the intervention

may have proven more effective had there been more than a single

session and further follow up with the lactation consultant (De

Oliveira 2006). This review illustrated problems with complicated

interventions requiring many steps or stages, affecting adherence.

Timing of interventions and data collection

The timing of an intervention and data collection need to be rele-

vant to the participants, the condition measured and the outcomes

expected. The study by De Oliveira collected data measuring the

incidence of mastitis at seven and 30 days within the two groups

(De Oliveira 2006). De Oliveira’s study may have found different

results, had the measures been extended to perhaps three to six

months (De Oliveira 2006). Moreover, interventions including

education and breastfeeding advice may need to be delivered on

an ongoing basis, rather than a single consult.

Measurement consistency

Three studies did not provide a definition of mastitis and the re-

maining two studies each provide a different definition of mastitis.

Moreover, only two studies reported the researchers were blinded

to the participant group assignment. None of the studies described

who or how the assessments of mastitis were made. We therefore,

think it likely that a degree of measurement bias exists in the stud-

ies.
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Overall study quality

The risk of bias tables suggest that the five studies in this review

demonstrate overall poor study quality and design. Poor study

quality may at least partially explain why statistically significant

interventions to prevent mastitis have yet to be identified in RCTs.

This review highlights the need for better planning and design to

improve trial quality in this area.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There was insufficient evidence to show effectiveness of any of the

interventions.

Implications for research

Until better designed and adequately powered RCTs become avail-

able, we will need to rely on clinical studies such as cohort and ob-

servational studies when developing breastfeeding policies. Feasi-

bility studies when designing trials are needed to avoid poor adher-

ence and to improve the integrity and intensity of interventions. A

universal definition of mastitis would also be helpful. This review

has exemplified that better designed research trials are required

to properly evaluate the effectiveness of interventions addressing

breastfeeding education, pharmacological treatments and alterna-

tive therapies for mastitis in breastfeeding women.

A C K N O W L E D G E M E N T S

The authors would like to acknowledge Karen New for her as-

sistance and advice with the editorial review of the protocol and

Michael Steele who provided ongoing statistical advice.

The authors would also like to acknowledge the ongoing support

and extensive help that Philippa Middleton has provided with the

editorial review of both the protocol and review.

Thanks to Maria Stoyadinova for help with translating Tanchev

2004 and to Millie Anim-Somuah for help with translating

Gurtovoi 1979 and Kulakov 2004. Thanks also to Anne-Marie

Grant for help with translating Luttkus 1997.

As part of the pre-publication editorial process, this review has

been commented on by three peers (an editor and two referee who

are external to the editorial team), a member of the Pregnancy

and Childbirth Group’s international panel of consumers and the

Group’s Statistical Adviser.

R E F E R E N C E S

References to studies included in this review

Amir 2004 {published data only}

Amir LH, Lumley J, Garland SM. A failed RCT to determine if

antibiotics prevent mastitis: cracked nipples colonized with

staphylococcus aureus: a randomised treatment trial

[ISRCTN65289389]. BMC Pregnancy and Childbirth. 2004;4(19):

1–6. [DOI: 10.1186/1471-2393-4-19]

De Oliveira 2006 {published data only}

De Oliveira LD, Giugliani ERJ, do Espirito Santo LC, Franca MC,

Weigert EML, Kohler C, et al.Effect of intervention to improve

breastfeeding technique on the frequency of exclusive breastfeeding

and lactation-related problems. Journal of Human Lactation 2006;

22(3):315–21. [DOI: 10.1177/08903344062900221]

Livingstone 1999 {published data only}

Livingstone V, Stringer LJ. The treatment of staphylococcus aureus

infected sore nipples: a randomised comparative study. Journal of

Human Lactation 1999;15(3):241–6. [DOI: 10.1177/

089033449901500315]

Sebitloane 2008 {published data only}

Sebitloane HM, Moodley J, Esterhuizen TM. Prophylactic

antibiotics for the prevention of postpartum infectious morbidity in

women infected with human immunodeficiency virus: a

randomized controlled trial. American Journal of Obstetrics and

Gynecology 2008; Vol. 198, issue 2:189.e1–189.e6.

Svensson 2004 {published data only}

Svensson K, Lange S, Lonnroth I, Widstrom AM, Hanson LA.

Induction of anti-secretory factor in human milk may prevent

mastitis. Acta Paediatrica 2004;93(9):1228–31. [: ISSN

0803–5253]

References to studies excluded from this review

Blaikeley 1953 {published data only}

Blaikeley J, Clarke S, MacKeith R, Ogden K M. Breast-feeding:

factors affecting success. Journal of Obstetrics and Gynaecology of the

British Empire 1953;60:657–69.

Bystrova 2007 {published data only}

Bystrova K, Widstrom AM, Matthiesen AS, Ransjo-Arvidson AB,

Welles-Nystrom B, Vorontsov I, et al.Early lactation performance in

primiparous and multiparous women in relation to different

maternity home practices. A randomised trial in St. Petersburg.

International Breastfeeding Journal 2007;2(9):14.

Centuori 1999 {published data only}

Centuori S, Burmaz T, Ronfani L, Fragiacomo M, Quintero S,

Pavan C, et al.Nipple care, sore nipples, and breastfeeding: a

randomised trial. Journal Human Lactation 1999;15:125–30.

12Interventions for preventing mastitis after childbirth (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Evans 1995 {published data only}

Evans K, Evans R, Simmer K. Effect of the method of breast

feeding on breast engorgement, mastitis and infantile colic. Acta

Paediatrica 1995;84(8):849–52.

Filteau 1999 {published data only}

Filteau SM, Lietz G, Mulokozi G, Bilotta S, Henry CJ, Tomkins

AM. Milk cytokines and subclinical breast inflammation in

Tanzanian women: effects of dietary red palm oil or sunflower oil

supplementation. Immunology 1999;97:595–600.

Forster 2004 {published data only}
∗ Forster D, McLachlan H, Lumley J, Beanland C, Waldenstrom

U, Amir L. Two mid-pregnancy interventions to increase the

initiation and duration of breastfeeding: a randomised controlled

trial. Birth 2004;31(3):176–82.

Forster D, McLachlan H, Lumley J, Beanland C, Waldenstrom U,

Harris H, et al.ABFAB. Attachment to the breast and family

attitudes to breastfeeding. The effect of breastfeeding education in

the middle of pregnancy on the initiation and duration of

breastfeeding: a randomised controlled trial. BMC Pregnancy and

Childbirth 2003;3:5.

Forster DA, McLachlan HL, Lumley J, Beanland CJ, Waldenstrom

U, Short RV, et al.ABFAB: attachment to the breast and family

attitudes towards breastfeeding. The effect of breastfeeding

education in the middle of pregnancy on the duration of

breastfeeding: a randomised controlled trial. Perinatal Society of

Australia and New Zealand 7th Annual Congress; 2003 March 9-

12; Tasmania, Australia. 2003:A70.

Frank 1987 {published data only}

Frank DA, Wirtz SJ, Sorenson JR, Heeren T. Commercial discharge

packs and breast-feeding counselling: effects on infant-feeding

practices in a randomised trial. Pediatrics 1987;80(6):845–54.

Gomo 2003 {published data only}

Gomo E, Filteau SM, Tomkins AM, Ndhlovu P, Michaelsen KF,

Friis H. Subclinical mastitis among HIV-infected and uninfected

Zimbabwean women participating in a multi micronutrient

supplementation trial. Transactions of the Royal Society of Tropical

Medicine and Hygiene 2003;97(2):212–6.

Gunn 1998 {published and unpublished data}

Gunn J, Lumley J, Chondros P, Young D. Does an early postnatal

check-up improve maternal health: results from a randomised trial

in Australian general practice. BJOG: an international journal of

obstetrics and gynaecology 1998;105(9):991–7.

Hager 1996 {published data only}

Hager WD, Barton JR. Treatment of sporadic acute puerperal

mastitis. Infectious Diseases in Obstetrics and Gynecology 1996;4(2):

97–101.

Harvey 1988 {published data only}

Harvey D. Controlled trial of chlorhexidine in aerosol spray for the

prevention of sore nipples. Personal communication 1988.

Herd 1986 {published data only}

Herd B, Feeney JG. Two aerosol sprays in nipple trauma.

Practitioner 1986;230:31–8.

Homer 2001 {published data only}

Homer CSE, Davis GK, Brodie PM, Sheehan A, Barclay LM, Wills

J, et al.Collaboration in maternity care: a randomised controlled

trial comparing community-based continuity of care with standard

hospital care. BJOG: an International journal of obstetrics and

gynaecology 2001;108(1):16–22.

Kramer 2001 {published data only}

Kramer MS, Chalmers B, Hodnett ED, Sevkovskaya Z, Dzikovich

I, Shapiro S, et al.Promotion of Breastfeeding Intervention Trial

(PROBIT): a randomised trial in the Republic of Belarus. JAMA

2001;285(4):413–20.

Kvist 2004 {published data only}

Kvist LJ, Wilde Larsson B, Hall-Lord ML, Rydhstroem H. Effects

of acupuncture and care interventions on the outcome of

inflammatory symptoms of the breast in lactating women.

International Nursing Review 2004;51(1):56–64.

Kvist 2007 {published data only}

Kvist LJ, Hall-Lord ML, Rydhstroem H, Larsson BW. A

randomised-controlled trial in Sweden of acupuncture and care

interventions for the relief of inflammatory symptoms of the breast

during lactation. Midwifery 2007;23(2):184–95.

Lawlor-Smith 1997 {published data only}

Lawlor-Smith C, McIntyre E, Bruce J. Effective breastfeeding

support in general practice. Australian Family Physician 1997;26

(5):573–80.

Lumley 2006 {published data only}

Lumley J, Watson L, Small R. PRISM (Program of Resources,

Information and Support for Mothers): a community-randomised

trial to reduce depression and improve women’s physical health six

months after birth. BMC Public Health 2006;6:37.

Luttkus 1997 {published data only}

Luttkus A, Fiebelkorn J, Dudenhausen W. Antibiotic prophylaxis in

cases of emergency caesarean section. Geburtshilfe und

Frauenheilkunde 1997;57(9):510–4.

McLachlan 1991 {published data only}

McLachlan Z, Milne EJ, Lumley J, Walker BL. Ultrasound

treatment for breast engorgement: a randomised double blind trial.

Australian Journal of Physiotherapy 1991;37(1):23–8.

Meah 2001 {published data only}

Meah S. A breastfeeding intervention increased breast feeding and

reduced GI tract infections and atopic eczema. Evidence-Based

Nursing 2001;4(4):106.

Neifert 1990 {published data only}

Neifert M, DeMarzo S, Seacat J, Young D, Leff M, Orleans M. The

influence of breast surgery, breast appearance, and pregnancy-

induced breast changes on lactation sufficiency as measured by

infant weight gain. Birth 1990;17(1):31–8.

Nicholson 1985 {published data only}

Nicholson W. Cracked nipples in breastfeeding mothers - a

randomised trial of three methods of management. Nursing

Mothers Association of Australia Newsletter 1985; Vol. 21:7–10.

Nicholson 1993 {published data only}

Nicholson WL. The use of nipple shields by breastfeeding women.

Australian College of Midwives Incorporated Journal 1993;6(2):

18–24.

13Interventions for preventing mastitis after childbirth (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Nikodem 1993 {published data only}

Nikodem VC, Danziger D, Gebka N, Gulmezoglu AM, Hofmeyr

GJ. Do cabbage leaves prevent breast engorgement? A randomised

controlled study. Birth 1993;20(2):61–4.

Phillips 1975 {published data only}

Phillips WP. Prevention of postpartum breast engorgement:

double-blind comparison of chlorotrianisene 72 mg. and placebo.

Journal of the Arkansas Medical Society 1975;72(4):163–7.

Roberts 1995 {published data only}

Roberts KL. A comparison of chilled cabbage leaves and chilled gel

packs in reducing breast engorgement. Journal of Human Lactation

1995;11(1):17–20.

Roberts 1998 {published data only}

Roberts KL, Reiter M, Schuster D. Effects of cabbage leaf extract

on breast engorgement. Journal of Human Lactation 1998;14(3):

231–6.

Schurz 1978 {published data only}

Schurz AR, Kobermann M. Comparison of nipple care in the

puerperium with powder and ointment. Geburtshilfe und

Frauenheilkunde 1978;38:573–6.

Swift 2003 {published data only}

Swift K, Janke J. Breast binding... is it all that it’s wrapped up to be?

. Journal of Obstetric, Gynecologic, and Neonatal Nursing 2003;32

(3):332–9.

Thomsen 1984 {published data only}

Thomsen AC, Espersen T, Maigaard S. Course and treatment of

milk stasis, noninfectious inflammation of the breast, and infectious

mastitis in nursing women. American Journal of Obstetrics and

Gynecology 1984;149:492–5.

Waldenstrom 1994 {published data only}

Waldenstrom U, Nilsson CA. No effect of birth centre care on

either duration or experience of breast feeding, but more

complications: findings from a randomised controlled trial.

Midwifery 1994;10:8–17.

References to studies awaiting assessment

Gensch 2006 {published data only}

Gensch M, Wockel A, Abou-Dakn M. Effects of lanolin on nipple

pain of breastfeeding mothers. Geburtshilfe und Frauenheilkunde

2006;67:43.

References to ongoing studies

Crepinsek 2008 {published data only}

Crepinsek AM. Self-management versus usual care for the

treatment of mastitis following childbirth: a randomised control

trial. Australian New Zealand Clinical Trials Register

(www.anzctr.org.au) (accessed 19 February 2008).

Additional references

Bell 1998

Bell KK, Rawlings NL. Promoting breast-feeding by managing

common lactation problems. Nurse Practitioner 1998;23(6):102-4,

106, 109-10.

Chezem 2003

Chezem J, Friesen C, Boettcher J. Breastfeeding knowledge,

breastfeeding confidence, and infant feeding plans: effects on actual

feeding practices. Journal of Obstetric, Gynecologic, and Neonatal

Nursing 2003;32(1):40–7.

Chua 1994

Chua S, Arulkumaran S, Lim I, Selemat N, Ratnam SS. Influence

of breastfeeding and nipple stimulation on postpartum uterine

activity. British Journal of Obstetrics and Gynaecology 1994;101:

804–5.

Cummings 1993

Cummings R, Klineberg R. Breastfeeding and other reproductive

factors and the risk of hip fractures in elderly women. International

Journal of Epidemiology 1993;22:684–91.

Deeks 2001

Deeks JJ, Altman DG, Bradburn MJ. Statistical methods for

examining heterogeneity and combining results from several studies

in meta-analysis. In: Egger M, Davey Smith G, Altman DG editor

(s). Systematic reviews in health care: meta-analysis in context.

London: BMJ Books, 2001.

Dener 2003

Dener C, Inan A. Breast abscesses in lactating women. World

Journal of Surgery 2003;27:130–3.

Dennis 2008

Dennis CL, Allen K, McCormick FM, Renfrew MJ. Interventions

for treating painful nipples among breastfeeding women. Cochrane

Database of Systematic Reviews 2008, Issue 4. [DOI: 10.1002/

14651858.CD007366]

Dewey 1999

Dewey KG. Maternal weight loss patterns during prolonged

lactation. Australian Journal of Clinical Nutrition 1999;58:162–6.

Dyson 2005

Dyson L, McCormick FM, Renfrew MJ. Interventions for

promoting the initiation of breastfeeding. Cochrane Database of

Systematic Reviews 2005, Issue 2. [DOI: 10.1002/

14651858.CD001688.pub2]

Fetherston 1997

Fetherston C. Characteristics of lactation mastitis in a Western

Australian cohort. Breastfeeding Review 1997;5(2):5–11. [:

0729–2759 (Print)]

Fetherston 1998

Fetherston C. Risk factors for lactation mastitis. Journal of Human

Lactation 1998;14(2):101–9.

Flores 2002

Flores M, Filteau S. Effect of lactation counselling on subclinical

mastitis among Bangladeshi women. Annals of Tropical Paediatrics

2002;22(1):85–8. [: 0272–4936 (Print)]

Foxman 1994

Foxman B, Schwartz K, Looman SJ. Breastfeeding practices and

lactation mastitis. Social Science & Medicine 1994;38(5):755–61. [:

0277–9536 (Print)]

Foxman 2002

Foxman B, D’Arcy H, Gillespie B, Bobo JK, Schwartz K. Lactation

mastitis: occurrence and medical management among 946

14Interventions for preventing mastitis after childbirth (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



breastfeeding women in the United States. American Journal of

Epidemiology 2002;155(2):103–14. [: 0002–9262 (Print)]

Gurtovoi 1979

Gurtovoi BL. Principles of treatment of postpartum mastitis.

Akusherstvo i Ginekologiia 1979;11:40–4.

Guttman 2000

Guttman N, Zimmerman DR. Low-income mothers’ views on

breastfeeding. Social Science & Medicine 2000;50:1457–73.

Higgins 2008

Higgins JPT, Green S, editors. Cochrane Handbook for Systematic

Reviews of Interventions Version 5.0.1 [updated September 2008].

The Cochrane Collaboration, 2008. Available from www.cochrane-

handbook.org.

Inch 2000

Inch S, von Xylander S. Mastitis causes and management. Geneva:

WHO, 2000.

Inch 2006

Inch S. Breastfeeding problems: prevention and management.

Community Practitioner 2006;79(5):165–7. [: 1462–2815 (Print)]

Jahanfar 2009

Jahanfar S, Ng CJ, Teng CL. Antibiotics for mastitis in

breastfeeding women. Cochrane Database of Systematic Reviews

2009, Issue 1. [DOI: 10.1002/14651858.CD005458.pub2]

Kinlay 2001

Kinlay JR, O’Connell DL, Kinlay S. Risk factors for mastitis in

breastfeeding women: results of a prospective cohort study.

Australian and New Zealand Journal of Public Health 2001;25(2):

115–20. [: 1326–0200 (Print)]

Kramer 2002

Kramer MS, Kakuma R. Optimal duration of breastfeeding.

Cochrane Database of Systematic Reviews 2002, Issue 1. [DOI:

10.1002/14651858.CD003517]

Kulakov 2004

Kulakov AA, Shkoda SM, Astasvov EI, Protasenko PYA, Petrov VI.

Lactation mastitis: problems and perspectives. Khiruugiia 2004;6:

36–8.

Lefebvre 2008

Lefebvre C, Eisinga A, McDonald S, Paul N. Enhancing access to

reports of randomized trials published world-wide - the

contribution of EMBASE records to the Cochrane Central Register

of Controlled Trials (CENTRAL) in The Cochrane Library.

Emerging Themes in Epidemiology. 2008; Vol. 5:13.

Lumbiganon 2007

Lumbiganon P, Martis R, Laopaiboon M, Festin MR, Ho JJ,

Hakimi M. Antenatal breastfeeding education for increasing

breastfeeding duration. Cochrane Database of Systematic Reviews

2007, Issue 2. [DOI: 10.1002/14651858.CD006425]

MacDonald 2003

MacDonald A. Is breast best? Is early solid feeding harmful?.

Journal of the Royal Society of Health 2003;123(3):169–74. [:

0264–0325 (Print)]

Melton 1993

Melton LJ, Bryant SC, Wahner HW, O’Fallon WM, Malkasian

GD. Influence of breastfeeding and other reproductive factors on

bone mass later in life. Osteoporosis International 1993;3:76–83.

Michie 2003

Michie C, Lockie F, Lynn W. The challenge of mastitis. Archives of

Disease in Childhood 2003;88(9):818–21. [: 1468–2044

(Electronic)]

Mitra 2004

Mitra AK, Khoury AJ, Hinton AW, Carothers C. Predictors of

breastfeeding intention among low-income women. Maternal and

Child Health Journal 2004;8(2):65–70.

Potter 2005

Potter B. A multi-method approach to measuring mastitis

incidence. Community Practitioner 2005;78:169–73.

RevMan 2008

The Nordic Cochrane Centre, The Cochrane Collaboration.

Review Manager (RevMan). 5.0. Copenhagen: The Nordic

Cochrane Centre, The Cochrane Collaboration, 2008.

Riordan 1990

Riordan JM, Nichols FH. A descriptive study of lactation mastitis

in long-term breastfeeding women. Journal of Human Lactation

1990;6(2):53–8. [: 0890–3344 (Print)]

Roberts 1998

Roberts KL, Reiter M, Schuster D. Effects of cabbage leaf extract

on breast engorgement. Journal of Human Lactation 1998;14(3):

231–6.

Rosenblatt 1993

Rosenblatt K, Thomas D. Lactation and the risk of epithelial

ovarian cancer. International Journal of Epidemiology 1993;22:

192–7.

Schwartz 2002

Schwartz K, D’Arcy HJS, Gillespie B, Bobo J, Longeway M,

Foxman B. Factors associated with weaning in the first 3 months

postpartum. Journal of Family Practice 2002;51(5):439–44. [:

00943509]

Semba 2000

Semba RD. Mastitis and transmission of human immunodeficiency

virus through breast milk. Annals of the New York Academy of

Sciences 2000;918:156–62. [: 0077–8923 (Print)]

Siskind 1997

Siskind V, Green A, Bain C, Purdie D. Breastfeeding, menopause,

and epithelial ovarian cancer. Epidemiology 1997;8:188–91.

Spowart 2004

Spowart K, Heinig J, Ishii K. Dealing with mastitis. Journal of

Human Lactation 2004;20(2):238–9.

Tanchev 2004

Tanchev S, Vulkova S, Georgieva V, Gesheva Iu, Tsvetkov M.

Lansinoh in the treatment of sore nipples in breastfeeding women.

Akusherstvo i Ginekologiia 2004;43 Suppl 3:27–30.

Thompson 2005

Thompson J. Breastfeeding: benefits and implications. Part two.

Community Practitioner 2005;78(6):218–9. [: 1462–2815 (Print)]

Vogel 1999

Vogel A, Hutchison BL, Mitchell EA. Mastitis in the first year

postpartum. Birth 1999;26(4):218–25. [: 0730–7659 (Print)]

15Interventions for preventing mastitis after childbirth (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Wong 2006

Wong SS, Wilczynski NL, Haynes RB. Optimal CINAHL search

strategies for identifying therapy studies and review articles. Journal

of Nursing Scholarship 2006;38(2):194–9. [PUBMED: 16773925]

World Health Organization 2008

WHO, UNICEF, USAID, AED, UCDAVIS, IFPRI. Indicators for

assessing infant and young child feeding practices. Part 1.

Definitions. Conclusions of a consensus meeting; 2007 Nov 6-8;

Washington DC, USA. Geneva: World Health Organization,

2008. [: ISBN: 978 92 4 159666 4]
∗ Indicates the major publication for the study

16Interventions for preventing mastitis after childbirth (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Amir 2004

Methods Randomised controlled trial.

Participants Breastfeeding postpartum women (N = 10) with cracked nipples colonised with Staphy-
lococcus aureus.
Setting: hospitals in Melbourne, Australia.

Inclusion criteria: lactating women with Staphylococcus aureus-colonised nipples wishing

to breastfeed.

Exclusion criteria: cracked nipples that were not colonised with Staphylococcus aureus.

Interventions Prophylactic antibiotics (flucloxacillin capsules taken for 7 days); N = 5 versus placebo

(capsules with glucose powder taken for 7 days); N = 5.

Women with a positive nipple culture for Staphylococcus aureus had a follow-up visit at

1 week.

Women with negative nipple cultures had telephone follow up at 1 week.

All participants had a final telephone interview at 6 weeks.

Outcomes Mastitis study aborted at 12 months due to poor intervention compliance and lack of

eligible participants.

Notes After 12 months, only 10 of the planned total of 133 women had been randomised to

the trial and so the trial was stopped early.

The author for this trial was contacted to clarify risks of bias.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes The pharmacist used a random numbers table to label

the capsules (placebo or active); sequence was stratified

by hospitals in blocks of 10.

Allocation concealment? Yes Third party (pharmacist).

Blinding?

All outcomes

Yes Capsules were of identical appearance and so partici-

pants and investigators were blinded.

Incomplete outcome data addressed?

All outcomes

Yes 2 women (2/10) dropped out of the study as they did

not wish to take medications - both women had been

allocated to the placebo group.

Free of selective reporting? Unclear No evidence of selective reporting.

Free of other bias? Unclear Trial stopped early.
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De Oliveira 2006

Methods Randomised controlled trial.

Participants 211 breastfeeding mother-infant pairs.

Inclusion criteria:healthy non-twin newborns with birthweight ≥ 2500 g.

Exclusion criteria: mother-infant pairs unable to stay together due to a health concern

in either the mother or the infant.

Setting: Porto Alegre, Brazil (women were recruited from June to November 2003).

Interventions Breastfeeding education session (30 minutes) with an lactation consultant and an expe-

rienced breastfeeding nurse in hospital (N = 74) versus usual care (N = 137).

All women received a follow-up home visit at day 7 and day 30.

Outcomes Measure of exclusive breastfeeding rates, breastfeeding related problems. Measure of

mastitis, sore nipples and engorgement.

Notes Attempts to contact the authors were unsuccessful.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Randomly assigned using 2 different coloured balls from

a bag, 1 colour for the intervention, 1 colour for the

control.

Allocation concealment? Unclear 2 different coloured balls from a bag, 1 colour for the

intervention, 1 colour for the control.

Blinding?

All outcomes

Unclear Researchers responsible for assessment blinded to inter-

vention group assignment. Not feasible for participants

and clinician.

Incomplete outcome data addressed?

All outcomes

Yes Between 5%-9.9%. The original number of participants

in the experimental group and the control group was 74

and 137 respectively. At the time of data analysis there

had been a loss of participants in both groups, 3 partici-

pants in the experimental group leaving 71 women and

5 women in the control group leaving 132 women.

Free of selective reporting? Unclear No evidence of selective reporting

Free of other bias? Unclear No apparent evidence of other bias.
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Livingstone 1999

Methods This study trial led basic breastfeeding advice with a combination of antibiotics and

topical ointments.

Mothers attending breastfeeding clinic for breastfeeding problems, cracked/sore nipples,

positive Staphyloccocus aureus results.

Exclusion criteria: mothers with local or system spread of infection such as cellulitis,

ascending lactiferous duct infection or mastitis were excluded.

Participants N = 84. Postpartum breastfeeding women with sore or cracked nipples.

Interventions 4 intervention groups:

1. Optimal breastfeeding technique (basic breastfeeding advice) N = 23.

2. Topical 2% mupirocin ointment to nipples, N = 25.

3. Topical fusidic acid ointment to nipples, N = 17.

4. Oral antibiotics - cloxacillin/erythromycin, N = 19.

Outcomes Measured nipple symptoms, breast symptoms and mastitis.

Notes 100% compliance - highly-motivated breastfeeding women. Women that presented with

mastitis were excluded from the study. Intention-to-treat not used.

This study was stopped prematurely - women who did not receive antibiotic perceived

to have a higher rate of mastitis.

An attempt to contact this author to clarify findings was unsuccessful.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes 100 tags were alternatively labelled A, B, C,

D and placed in an envelope.

Allocation concealment? Yes Each case randomly assigned by drawing a

tag from the envelope.

Blinding?

All outcomes

No Open unblinded study.

Incomplete outcome data addressed?

All outcomes

Yes No losses reported.

Free of selective reporting? Unclear No evidence of selective reporting.

Free of other bias? Unclear Trial was stopped early.
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Sebitloane 2008

Methods Randomised controlled trial of women who planned to have caesarean sections and who

were HIV infected. This study trial led antibiotics versus placebo.

Participants N = 615, HIV infected women > 18 years, ≥ 36 weeks’ gestation with anticipated vaginal

delivery at King Edward VIII and Addington Hospital in Durban, South Africa between

February 2003 and May 2005.

675 delivered at the hospitals in the study and were eligible for randomisation. 60 had a

planned caesarean section and were excluded. 305 were randomised and received cefoxitin

and 310 were randomly assigned the placebo. Following this, a further 92 women from

the intervention group and 99 from the placebo group were excluded because they had

an emergency caesarean delivery.

Interventions 2 gm dose of cefoxitin intravenously over 20 minutes during active labour versus a water

placebo administered over the same period of time.

Outcomes Of the 213 women assigned randomly to the cefoxitin group, 182 (85%) returned for

the follow-up evaluation at 1 week and 184 (86%) returned at 2 weeks. Of the 212

women assigned the placebo, 180 (85%) returned for the follow up at 1 week and 178

(84%) returned at the 2 week for follow up.

Notes Clinicians blinded to intervention. Women were excluded if they had an emergency

caesarean delivery after randomisation. The randomised groups were comparable with

regards age, parity, gestational age at delivery and most baseline haematology.

An attempt to contact this author to clarify findings was unsuccessful.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Computer generated by statistician. Sy-

ringes labelled D001-D686; participants

were given the drug during labour accord-

ing to the next available number.

Allocation concealment? Yes The statistician generated a computer-

based allocation of each study numbered 1-

686 into either group 1 or 2 which repre-

sented either cefoxitin or placebo. Only the

pharmacist was aware of the drug code for

the duration of the study.

Blinding?

All outcomes

Unclear Blinded to clinicians.

Incomplete outcome data addressed?

All outcomes

Unclear Incomplete outcome data > 20%. The orig-

inal number of participants in the study

was 716, of which 675 delivered within the

study premises. 60 of these women were

not randomised. Finally 615 women were
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Sebitloane 2008 (Continued)

randomised, with 305 women in the ex-

perimental group and 310 in the control

group. The 1-week follow up resulted in

182 participants in the experimental group

and 180 in the control group. At the 2-

week follow up there were 184 in the ex-

perimental group and 178 in the control

group.

Free of selective reporting? Unclear No evidence of selective reporting

Free of other bias? Unclear No apparent evidence of other bias.

Svensson 2004

Methods This study trial led the use of anti-secretory factor (AF) in cereal to prevent mastitis. Data

collected from April to August 2002. All mothers were Swedish or raised in Sweden.

Duration of follow up 5 weeks.

Participants N = 40 postpartum breastfeeding women that had normal deliveries and have healthy

full ferm infants, were randomly divided into 2 groups. Participants were breastfeeding

or intended to breastfeed.

Interventions Anti-secretory factor in cereal versus similar cereal without the AF. Experimental group

N = 12, control group N = 16 (11 mothers dropped out and one mother failed to give

a milk sample from the control group).

Outcomes Incidence of mastitis between groups.

Notes Participants requested to eat 50 g of cereal for a period of 5 weeks. Duration of follow up

was 5 weeks. No difference between the groups, regarding background, obstetric data,

age, education, parity, type of anaesthesia used during the delivery, child sex and birth

rate. Loss of participants to follow up > 20%.

To date, attempts to contact the authors have been unsuccessful.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Randomly assigned (sealed envelopes that

were opened consecutively) to 1 of 2

groups. (further information not available

at this stage, unable to contact the author).

Allocation concealment? Unclear Sealed envelopes that were opened consec-

utively.

21Interventions for preventing mastitis after childbirth (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Svensson 2004 (Continued)

Blinding?

All outcomes

Yes Blinding to participants, cereal used looked

the same. Researchers and participants

blinded to which cereal was allocated. Ran-

domising sequence concealed until data

were collected and laboratory analysis was

performed.

Incomplete outcome data addressed?

All outcomes

Yes Incomplete outcome data > 20%. The orig-

inal number of participants in the study was

40. 11 of these participants dropped out in

the first 2 weeks. 7 mothers in the experi-

mental group and 3 in the control group. 1

mother was excluded because of incorrect

compliance of the intervention. The final

number for the experimental group was 12

mothers and 17 for the control group. 1

of the mothers in the control group failed

to provide a milk sample at the end of the

study. Final data analysis was on 12 mothers

from the experimental group and 17 from

the control group.

Free of selective reporting? Unclear No evidence of selective reporting

Free of other bias? Unclear No apparent evidence of other bias.

GP: general practitioner

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Blaikeley 1953 This study is not a randomised controlled trial and does not meet the requirements necessary for random

allocation, concealment or blinding.

Bystrova 2007 This is not a trial of mastitis prevention. It is an RCT on the effect of different postnatal ward practices on

lactation performance.

Centuori 1999 This is not a trial of mastitis prevention. It is an RCT on treating sore nipples.

Evans 1995 This study is not a randomised controlled trial and does not meet the requirements necessary for random

allocation, concealment or blinding.
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(Continued)

Filteau 1999 This is not a trial of mastitis prevention. It is an RCT of postpartum maternal vitamin A supplementation.

Forster 2004 This is an RCT of strategies to increase breastfeeding initiation and duration.

Frank 1987 This is not a trial of mastitis prevention. It is an RCT of discharge packs and counselling to increase breastfeeding

duration.

Gomo 2003 This is a micronutrient RCT looking at preventing ’subclinical’ mastitis.

Gunn 1998 This trial did not evaluate interventions for preventing mastitis - it is a trial comparing early postnatal check

up with a GP (at one week) with the usual 6 week check up.

Hager 1996 Treatment of mastitis, not prevention.

Harvey 1988 This is an RCT/quasi-RCT for preventing sore nipples.

Herd 1986 This is an RCT for treating nipple trauma.

Homer 2001 This is a continuity of care RCT.

Kramer 2001 This is an RCT of breastfeeding promotion.

Kvist 2004 This is a treatment trial.

Kvist 2007 This is a treatment trial.

Lawlor-Smith 1997 This is not an RCT.

Lumley 2006 This is an RCT of resources, information and support for postpartum women.

Luttkus 1997 This is an RCT of antibiotic prophylaxis for caesarean section.

McLachlan 1991 This is an RCT of ultrasound treatment for breast engorgement.

Meah 2001 This is not an RCT. It is a letter re Kramer 2001.

Neifert 1990 This is not an RCT.

Nicholson 1985 This is an RCT of treating cracked nipples.

Nicholson 1993 This is not an RCT.

Nikodem 1993 This is an RCT for preventing breast engorgement.

Phillips 1975 This is an RCT for preventing breast engorgement.

Roberts 1995 This is an RCT for treating breast engorgement.
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(Continued)

Roberts 1998 This is an RCT for treating breast engorgement.

Schurz 1978 This is a quasi-randomised trial (women were allocated by the first letter of their surname).

Swift 2003 This is an RCT of lactation suppression (breast binding).

Thomsen 1984 Treatment of mastitis, not prevention.

Waldenstrom 1994 This trial did not evaluate interventions for preventing mastitis - it is an RCT comparing birth centre care

versus usual obstetric care.

Characteristics of studies awaiting assessment [ordered by study ID]

Gensch 2006

Methods Randomised controlled trial.

Participants 45 lactating mothers.

Interventions Lanolin cream versus breast milk.

Outcomes Mastitis observed in breast milk group.

Notes Author has been contacted with regards this study. It is currently with a review committee and is not available. We

will reassess this study at a later date

Characteristics of ongoing studies [ordered by study ID]

Crepinsek 2008

Trial name or title ’Self-management versus usual care for the treatment of mastitis following childbirth: a randomised controlled

trial’.

Methods Mastitis following childbirth.

Participants Breastfeeding women following childbirth at the Gold Coast Hospital, Queensland, Australia.

Interventions Breastfeeding and mastitis education tool (pamphlet format - flow chart).

N = 680 women, randomly allocated into the intervention group or the control group. Random allocation

using computer-generated numbers. Opaque sealed envelopes used to conceal the intervention and control

when allocated to participants following recruitment into the study. Study blinded to participants, clinician

and outcome assessor until all participants are recruited and 6-month follow up is completed.
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Crepinsek 2008 (Continued)

Outcomes Measure the incidence of mastitis in this sample of women over a period of 6 months following the trial of

the intervention versus the usual care of the women postpartum. Measure the length of exclusive and any

breastfeeding in this sample of women over a period of 6 months following the trial of the intervention versus

the usual care of the women postpartum.

Starting date January 2008.

Contact information Mrs Maree Crepinsek

PHCRED, HSM

Bond University

Gold Coast QLD Australia

PH: 07 5595 4494

Email: mcrepins@bond.edu.au

Notes Recruitment of participants temporarily ceased in October 2008.
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D A T A A N D A N A L Y S E S

Comparison 1. Antibiotic versus no antibiotic

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mastitis 3 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 Antibiotic versus no

antibiotic

3 471 Risk Ratio (M-H, Fixed, 95% CI) 0.43 [0.11, 1.61]

1.2 Antibiotic versus placebo 2 387 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.15, 6.68]

1.3 Antibiotic versus

mupirocin

1 44 Risk Ratio (M-H, Fixed, 95% CI) 0.44 [0.05, 3.89]

1.4 Antibiotic versus fusidic

acid

1 36 Risk Ratio (M-H, Fixed, 95% CI) 0.22 [0.03, 1.81]

1.5 Antibiotic versus

breastfeeding advice

1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.17 [0.02, 1.28]

Comparison 2. Breastfeeding education (specialist) versus usual care

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mastitis 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 at hospital discharge 1 211 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

1.2 at 7 days 1 210 Risk Ratio (M-H, Fixed, 95% CI) 3.75 [0.35, 40.70]

1.3 at 30 days 1 203 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.17, 4.95]

2 Sore nipples 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 at hospital discharge 1 211 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.72, 1.36]

2.2 at 7 days 1 210 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.66, 1.22]

2.3 at 30 days 1 203 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.36, 2.37]

3 Breast engorgement 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 at hospital discharge 1 211 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.03, 14.87]

3.2 at 7 days 1 210 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.71, 1.53]

3.3 at 30 days 1 203 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.73, 1.49]

4 Exclusive breastfeeding 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 at 7 days 1 210 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.90, 1.18]

4.2 at 30 days 1 203 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.68, 1.14]

5 Breastfeeding problems, mean

per mother

1 Mean Difference (IV, Fixed, 95% CI) Subtotals only

5.1 at hospital discharge 1 211 Mean Difference (IV, Fixed, 95% CI) 0.20 [-0.27, 0.67]

5.2 at 30 days 1 211 Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.61, 0.21]
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Comparison 3. Anti-secretory factor in cereal versus standard cereal

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mastitis 1 29 Risk Ratio (M-H, Fixed, 95% CI) 0.24 [0.03, 1.72]

2 Mastitis recurrence 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 First recurrence 1 29 Risk Ratio (M-H, Fixed, 95% CI) 0.20 [0.01, 3.51]

2.2 Second recurrence 1 29 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.02, 10.45]

Comparison 4. Mupirocin ointment versus breastfeeding advice alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mastitis 1 48 Risk Ratio (M-H, Fixed, 95% CI) 0.39 [0.12, 1.35]

Comparison 5. Fusidic acid ointment versus breastfeeding advice alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mastitis 1 40 Risk Ratio (M-H, Fixed, 95% CI) 0.77 [0.27, 2.22]

Comparison 6. Mupirocin ointment+BF advice versus fusidic acid ointment+BF advice

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mastitis 1 42 Risk Ratio (M-H, Fixed, 95% CI) 0.51 [0.13, 2.00]
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Analysis 1.1. Comparison 1 Antibiotic versus no antibiotic, Outcome 1 Mastitis.

Review: Interventions for preventing mastitis after childbirth

Comparison: 1 Antibiotic versus no antibiotic

Outcome: 1 Mastitis

Study or subgroup Antibiotic No antibiotic Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Antibiotic versus no antibiotic

Amir 2004 0/5 1/5 18.0 % 0.33 [ 0.02, 6.65 ]

Livingstone 1999 1/19 14/65 76.0 % 0.24 [ 0.03, 1.74 ]

Sebitloane 2008 1/187 0/190 6.0 % 3.05 [ 0.12, 74.34 ]

Subtotal (95% CI) 211 260 100.0 % 0.43 [ 0.11, 1.61 ]

Total events: 2 (Antibiotic), 15 (No antibiotic)

Heterogeneity: Chi2 = 1.79, df = 2 (P = 0.41); I2 =0.0%

Test for overall effect: Z = 1.26 (P = 0.21)

2 Antibiotic versus placebo

Amir 2004 0/5 1/5 75.1 % 0.33 [ 0.02, 6.65 ]

Sebitloane 2008 1/187 0/190 24.9 % 3.05 [ 0.12, 74.34 ]

Subtotal (95% CI) 192 195 100.0 % 1.01 [ 0.15, 6.68 ]

Total events: 1 (Antibiotic), 1 (No antibiotic)

Heterogeneity: Chi2 = 0.99, df = 1 (P = 0.32); I2 =0.0%

Test for overall effect: Z = 0.01 (P = 0.99)

3 Antibiotic versus mupirocin

Livingstone 1999 1/19 3/25 100.0 % 0.44 [ 0.05, 3.89 ]

Subtotal (95% CI) 19 25 100.0 % 0.44 [ 0.05, 3.89 ]

Total events: 1 (Antibiotic), 3 (No antibiotic)

Heterogeneity: not applicable

Test for overall effect: Z = 0.74 (P = 0.46)

4 Antibiotic versus fusidic acid

Livingstone 1999 1/19 4/17 100.0 % 0.22 [ 0.03, 1.81 ]

Subtotal (95% CI) 19 17 100.0 % 0.22 [ 0.03, 1.81 ]

Total events: 1 (Antibiotic), 4 (No antibiotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.40 (P = 0.16)

5 Antibiotic versus breastfeeding advice

Livingstone 1999 1/19 7/23 100.0 % 0.17 [ 0.02, 1.28 ]

Subtotal (95% CI) 19 23 100.0 % 0.17 [ 0.02, 1.28 ]

Total events: 1 (Antibiotic), 7 (No antibiotic)

Heterogeneity: not applicable

Test for overall effect: Z = 1.72 (P = 0.086)

0.02 0.1 1 10 50

Favours antibiotic Favours no antibiotic
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Analysis 2.1. Comparison 2 Breastfeeding education (specialist) versus usual care, Outcome 1 Mastitis.

Review: Interventions for preventing mastitis after childbirth

Comparison: 2 Breastfeeding education (specialist) versus usual care

Outcome: 1 Mastitis

Study or subgroup Breastfeeding education Usual care Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 at hospital discharge

De Oliveira 2006 0/74 0/137 0.0 [ 0.0, 0.0 ]

Subtotal (95% CI) 74 137 0.0 [ 0.0, 0.0 ]

Total events: 0 (Breastfeeding education), 0 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P < 0.00001)

2 at 7 days

De Oliveira 2006 2/73 1/137 3.75 [ 0.35, 40.70 ]

Subtotal (95% CI) 73 137 3.75 [ 0.35, 40.70 ]

Total events: 2 (Breastfeeding education), 1 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 1.09 (P = 0.28)

3 at 30 days

De Oliveira 2006 2/71 4/132 0.93 [ 0.17, 4.95 ]

Subtotal (95% CI) 71 132 0.93 [ 0.17, 4.95 ]

Total events: 2 (Breastfeeding education), 4 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.09 (P = 0.93)

0.01 0.1 1 10 100

Favours BF education Favours usual care
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Analysis 2.2. Comparison 2 Breastfeeding education (specialist) versus usual care, Outcome 2 Sore nipples.

Review: Interventions for preventing mastitis after childbirth

Comparison: 2 Breastfeeding education (specialist) versus usual care

Outcome: 2 Sore nipples

Study or subgroup Breastfeeding education Usual care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 at hospital discharge

De Oliveira 2006 32/74 60/137 100.0 % 0.99 [ 0.72, 1.36 ]

Subtotal (95% CI) 74 137 100.0 % 0.99 [ 0.72, 1.36 ]

Total events: 32 (Breastfeeding education), 60 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

2 at 7 days

De Oliveira 2006 32/73 67/137 100.0 % 0.90 [ 0.66, 1.22 ]

Subtotal (95% CI) 73 137 100.0 % 0.90 [ 0.66, 1.22 ]

Total events: 32 (Breastfeeding education), 67 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

3 at 30 days

De Oliveira 2006 6/71 12/132 100.0 % 0.93 [ 0.36, 2.37 ]

Subtotal (95% CI) 71 132 100.0 % 0.93 [ 0.36, 2.37 ]

Total events: 6 (Breastfeeding education), 12 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.15 (P = 0.88)

0.1 0.2 0.5 1 2 5 10

Favours BF education Favours usual care
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Analysis 2.3. Comparison 2 Breastfeeding education (specialist) versus usual care, Outcome 3 Breast

engorgement.

Review: Interventions for preventing mastitis after childbirth

Comparison: 2 Breastfeeding education (specialist) versus usual care

Outcome: 3 Breast engorgement

Study or subgroup Breastfeeding education Usual care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 at hospital discharge

De Oliveira 2006 0/74 1/137 100.0 % 0.61 [ 0.03, 14.87 ]

Subtotal (95% CI) 74 137 100.0 % 0.61 [ 0.03, 14.87 ]

Total events: 0 (Breastfeeding education), 1 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.30 (P = 0.76)

2 at 7 days

De Oliveira 2006 26/73 47/137 100.0 % 1.04 [ 0.71, 1.53 ]

Subtotal (95% CI) 73 137 100.0 % 1.04 [ 0.71, 1.53 ]

Total events: 26 (Breastfeeding education), 47 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.19 (P = 0.85)

3 at 30 days

De Oliveira 2006 28/71 50/132 100.0 % 1.04 [ 0.73, 1.49 ]

Subtotal (95% CI) 71 132 100.0 % 1.04 [ 0.73, 1.49 ]

Total events: 28 (Breastfeeding education), 50 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.22 (P = 0.83)

0.01 0.1 1 10 100

Favours BF education Favours usual care
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Analysis 2.4. Comparison 2 Breastfeeding education (specialist) versus usual care, Outcome 4 Exclusive

breastfeeding.

Review: Interventions for preventing mastitis after childbirth

Comparison: 2 Breastfeeding education (specialist) versus usual care

Outcome: 4 Exclusive breastfeeding

Study or subgroup Breastfeeding education Usual care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 at 7 days

De Oliveira 2006 60/73 109/137 100.0 % 1.03 [ 0.90, 1.18 ]

Subtotal (95% CI) 73 137 100.0 % 1.03 [ 0.90, 1.18 ]

Total events: 60 (Breastfeeding education), 109 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.47 (P = 0.64)

2 at 30 days

De Oliveira 2006 38/71 80/132 100.0 % 0.88 [ 0.68, 1.14 ]

Subtotal (95% CI) 71 132 100.0 % 0.88 [ 0.68, 1.14 ]

Total events: 38 (Breastfeeding education), 80 (Usual care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.95 (P = 0.34)

0.05 0.2 1 5 20

Favours BF education Favours usual care
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Analysis 2.5. Comparison 2 Breastfeeding education (specialist) versus usual care, Outcome 5

Breastfeeding problems, mean per mother.

Review: Interventions for preventing mastitis after childbirth

Comparison: 2 Breastfeeding education (specialist) versus usual care

Outcome: 5 Breastfeeding problems, mean per mother

Study or subgroup Breastfeeding education Usual care Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 at hospital discharge

De Oliveira 2006 74 3.3 (1.7) 137 3.1 (1.6) 100.0 % 0.20 [ -0.27, 0.67 ]

Subtotal (95% CI) 74 137 100.0 % 0.20 [ -0.27, 0.67 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.83 (P = 0.41)

2 at 30 days

De Oliveira 2006 74 2.9 (1.4) 137 3.1 (1.5) 100.0 % -0.20 [ -0.61, 0.21 ]

Subtotal (95% CI) 74 137 100.0 % -0.20 [ -0.61, 0.21 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Chi2 = 1.59, df = 1 (P = 0.21), I2 =37%

-2 -1 0 1 2

Favours BF education Favours usual care

Analysis 3.1. Comparison 3 Anti-secretory factor in cereal versus standard cereal, Outcome 1 Mastitis.

Review: Interventions for preventing mastitis after childbirth

Comparison: 3 Anti-secretory factor in cereal versus standard cereal

Outcome: 1 Mastitis

Study or subgroup Anti-secretory factor Standard cereal Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Svensson 2004 1/12 6/17 100.0 % 0.24 [ 0.03, 1.72 ]

Total (95% CI) 12 17 100.0 % 0.24 [ 0.03, 1.72 ]

Total events: 1 (Anti-secretory factor), 6 (Standard cereal)

Heterogeneity: not applicable

Test for overall effect: Z = 1.43 (P = 0.15)

0.02 0.1 1 10 50

Favours anti-secretory Favours standard
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Analysis 3.2. Comparison 3 Anti-secretory factor in cereal versus standard cereal, Outcome 2 Mastitis

recurrence.

Review: Interventions for preventing mastitis after childbirth

Comparison: 3 Anti-secretory factor in cereal versus standard cereal

Outcome: 2 Mastitis recurrence

Study or subgroup Anti-secretory factor Standard cereal Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 First recurrence

Svensson 2004 0/12 3/17 100.0 % 0.20 [ 0.01, 3.51 ]

Subtotal (95% CI) 12 17 100.0 % 0.20 [ 0.01, 3.51 ]

Total events: 0 (Anti-secretory factor), 3 (Standard cereal)

Heterogeneity: not applicable

Test for overall effect: Z = 1.10 (P = 0.27)

2 Second recurrence

Svensson 2004 0/12 1/17 100.0 % 0.46 [ 0.02, 10.45 ]

Subtotal (95% CI) 12 17 100.0 % 0.46 [ 0.02, 10.45 ]

Total events: 0 (Anti-secretory factor), 1 (Standard cereal)

Heterogeneity: not applicable

Test for overall effect: Z = 0.49 (P = 0.63)

0.01 0.1 1 10 100

Favours anti-secretory Favours standard

Analysis 4.1. Comparison 4 Mupirocin ointment versus breastfeeding advice alone, Outcome 1 Mastitis.

Review: Interventions for preventing mastitis after childbirth

Comparison: 4 Mupirocin ointment versus breastfeeding advice alone

Outcome: 1 Mastitis

Study or subgroup Favours mupirocin BF advice alone Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Livingstone 1999 3/25 7/23 100.0 % 0.39 [ 0.12, 1.35 ]

Total (95% CI) 25 23 100.0 % 0.39 [ 0.12, 1.35 ]

Total events: 3 (Favours mupirocin), 7 (BF advice alone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.49 (P = 0.14)

0.01 0.1 1 10 100

Favours mupirocin Favours BF advice
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Analysis 5.1. Comparison 5 Fusidic acid ointment versus breastfeeding advice alone, Outcome 1 Mastitis.

Review: Interventions for preventing mastitis after childbirth

Comparison: 5 Fusidic acid ointment versus breastfeeding advice alone

Outcome: 1 Mastitis

Study or subgroup Fusidic acid BF advice alone Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Livingstone 1999 4/17 7/23 100.0 % 0.77 [ 0.27, 2.22 ]

Total (95% CI) 17 23 100.0 % 0.77 [ 0.27, 2.22 ]

Total events: 4 (Fusidic acid), 7 (BF advice alone)

Heterogeneity: not applicable

Test for overall effect: Z = 0.48 (P = 0.63)

0.02 0.1 1 10 50

Favours fusidic acid Favours BF advice

Analysis 6.1. Comparison 6 Mupirocin ointment+BF advice versus fusidic acid ointment+BF advice,

Outcome 1 Mastitis.

Review: Interventions for preventing mastitis after childbirth

Comparison: 6 Mupirocin ointment+BF advice versus fusidic acid ointment+BF advice

Outcome: 1 Mastitis

Study or subgroup Mupirocin+BF advice Fusidic acid+BF advice Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Livingstone 1999 3/25 4/17 100.0 % 0.51 [ 0.13, 2.00 ]

Total (95% CI) 25 17 100.0 % 0.51 [ 0.13, 2.00 ]

Total events: 3 (Mupirocin+BF advice), 4 (Fusidic acid+BF advice)

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

0.01 0.1 1 10 100

Favours mupirocin Favours fusidic acid
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A P P E N D I C E S

Appendix 1. Search strategies

Searches designed and conducted by Keryl Michener

CENTRAL (The Cochrane Library 2009, Issue 4)

#1 MeSH descriptor Mastitis explode all trees

#2 mastitis

#3 MeSH descriptor Infection explode all trees

#4 infection

#5 MeSH descriptor Abscess explode all trees

#6 abscess*

#7 MeSH descriptor Inflammation explode all trees

#8 inflam*

#9 MeSH descriptor Sepsis explode all trees

#10 septic*emia

#11 engorg*

#12 (#1 OR #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #11)

#13 MeSH descriptor Breast Feeding explode all trees

#14 breast*feed

#15 MeSH descriptor Milk, Human

#16 nursing NEAR/5 mother*

#17 (#13 or #14 or #15 or #16)

#18 (#12 and #17)

MEDLINE (Ovid) (1950 to November 2009)

1. breast?feeding.mp. or exp Breast Feeding/

2. exp Lactation/ or lactating.mp.

3. exp Milk, human/

4. (nursing adj5 mother$).mp.

5. or/1-4

6. exp Infection/ or infection$.mp.

7. exp Abscess/ or abscess$.mp.

8. septic?emia.mp. or exp Sepsis/

9. engorg$.mp.

10. inflam$.mp.

11. exp Mastitis/ or mastitis.mp.

12. or/6-11

13. 5 and 12

14. randomized controlled trial.pt.

15. controlled clinical trial.pt.

16. randomized.ab.

17. placebo.ab.

18. drug therapy.fs.

19. randomly.ab.

20. trial.ab.

21. groups.ab.

22. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21

23. 13 and 22

24 humans.sh.

25. 23 and 24

EMBASE (Science Direct) (1974 to November 2009)

#1. ’mastitis’/exp OR mastitis:ti,ab

#2. ’infection’/ OR infection*:ti,ab
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#3. ’abscess’/exp OR abscess*:ti,ab

#4. ’septicemia’/exp OR septic*emia:ti,ab OR sepsis:ti,ab

#5. ’breast engorgement’/exp OR engorge*:ti,ab

#6. inflamm*:ti,ab

#7. ’breast feeding’/exp OR breast*feeding:ti,ab

#8. ’lactation’/exp OR lactat*:ti,ab

#9. ’breast milk’/exp OR ’breast milk’:ti,ab

#10. ’nursing mother’:ti,ab

#11. ’nursing mothers’:ti,ab

#12. #1 or #2 or #3 or #4 or #5 or #6

#13. #7 or #8 or #9 or #10 or #11

#14. #12 and #13

We combined this with the following terms for identifying trials (free-text terms: random*; crossover*; cross over; placebo*; ‘double

blind*’; ‘singl blind’; assign’ allocate*; volunteer*; and index terms, known as EMTREE terms: crossover-procedure; double-blind

procedure; randomized controlled trial; single-blind procedure. (adapted from Lefebvre 2008).

then added NOT ((animal:de OR nonhuman:de) NOT (human:de AND (animal:de OR nonhuman:de))

CINAHL (1981 to November 2009)

S1 (“mastitis”) or (MH “Mastitis”)

S2 (MH “Breast Feeding+”) or breast fe* or breastfe*

S3 (MH “Lactation”) or lactat*

S4 (“human milk”) or (MH “Milk, Human”)

S5 nursing N5 mother*

S6 (MH “Infection+”) or infect*

S7 (MH “Abscess+”) or abscess*

S8 (MH “Sepsis”) or septic?emia

S9 engorg* or inflam*

S10 S2 or S3 or S4 or S5

S11 S6 or S7 or S8 or S9

S12 (S10 and S11)

S13 S12 or S1

Combined with adapted version of Wong 2006 filter

MIDIRS (the Maternity Infant Database) (Ovid) (1971 to Novmeber 2009),

IPA (Ovid) (1970 to November 2009),

AMED (Ovid) (1985 to November 2009)

Searched using the same strategy for MEDLINE

LILACS (1982 to November 2009)

(((breastfe$ OR puerp$ OR mastitis) OR breast-feeding (subject identifier) )

AND

(trial$ or random$))

OR (mastitis AND NOT cattle))

H I S T O R Y

Protocol first published: Issue 3, 2008

Review first published: Issue 8, 2010
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C O N T R I B U T I O N S O F A U T H O R S

Maree Crepinsek is the primary author as well as the contact author. The conception, design, and co-ordination of the review have

been done by Maree Crepinsek. Maree has also provided a clinical perspective for the review, as well as writing the review in Review

Manager. Dr Neil Smart has provided support as a co-author, providing general advice on the writing both the protocol and review.

Maree Crepinsek and Dr Neil Smart independently reviewed all articles found in the search, initially by title and abstract. Maree

Crepinsek and Dr Neil Smart then reviewed the full text of articles selected for inclusion or exclusion into the review. Linda Crowe is the

second author who provides a clinical perspective and general advice on the review. Maree Crepinsek and Linda Crowe independently

extracted the data from the selected articles for analysis. Keryl Michener has provided support as a librarian writing search strategies

for the additional searching, carrying out those searches and locating papers that have been used as background research evidence. All

authors have been involved in editing the drafts of this review prior to submission.

D E C L A R A T I O N S O F I N T E R E S T

One of the authors of the protocol, Maree Crepinsek, is the primary investigator on a RCT that commenced in January 2008 titled

’Self-management versus usual care for the treatment of mastitis following childbirth: a randomised controlled trial’ (Crepinsek 2008)

S O U R C E S O F S U P P O R T

Internal sources

• PHCRED Faculty of Health Science and Medicine Bond University, Queensland, Australia.

External sources

• Herston Health Science Library, University of Queensland, Brisbane, Australia.

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

We have deleted the part of the secondary objective related to pain, as pain was not listed as an outcome in the protocol.

We have searched additional databases, including CINAHL, AMED, IPA and MIDIRS, which we did not include in the protocol.

38Interventions for preventing mastitis after childbirth (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Breastfeeding in an urban population 

Maree Crepinsek  Page 111 

 

References 

1. National Health Medical Research Council (NHMRC). Dietary Guidelines for Children 

and Adolescents in Australia incorporating the Infant Feeding Guidelines for Health Workers. 

2003. 

2. World Health Organisation (WHO). Global Strategy for Infant and Young Child feeding. 

In: Geneva WHO, editor.2003. 

3. Murtaugh M. Optimal Breast-Feeding Duration. Journal of the American Dietetic 

Association. 1997;97(11):1252-4. 

4. United Nations International Childrens Emergency Fund (UNICEF). Breastfeeding 

Around the World: Statistics on Breastfeeding Around the World 2007; Available from: 

http://www.breastfeedingbasics.org/cgi-

bin/deliver.cgi/content/International/imp_statistics.html. 

5. Chezem J, Friesen C, Boettcher J. Breastfeeding knowledge, breastfeeding confidence, 

and infant feeding plans: effects on actual feeding practices. Journal Obstet Gynecology 

Neonatal Nurse. 2003 Jan-Feb;32(1):40-7. 

6. MacDonald A. Is breast best? Is early solid feeding harmful? Journal of the Royal 

Society of Health. 2003 Sep;123(3):169-74. 

7. Kramer MS, Kakuma R. Optimal duration of exclusive breastfeeding. Cochrane 

Database Syst Rev. 2002(1):CD003517. 

8. Thompson J. Breastfeeding: benefits and implications. Part two. Community 

practitioner. 2005 Jun;78(6):218-9. 

9. Filer LJ J. Safe foods for infants-the regulation of milk, infant formula and other infant 

foods. The Journal of Nutrition. Feb 1993;123 (2 Supplement):285-8. 

10. Sheehan A. A comparison of two methods of antenatal breast-feeding education. 

Midwifery Elsevier Ltd. 1999 Dec;15(4):274-82. 

11. Siskind V, Del Mar C, Schofield F. Infant Feeding in Queensland, Australia: Long-term 

Trends. American Journal of Public Health. 1993;83(1):106-. 

12. Australian Bureau Statistics (ABS). Breastfeeding in Australia, In Statistics, A. B. O. (Ed.), 

Canberra Time 17/9/2003; 2001a. 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/mf/4829.0.55.001/  

13. Programmes proposed by UNICEF in support of breast-feeding. Assignment children. 

1981 Feb;55-56:19-24. http://ncbi.nlm.nih.gov/pubmed/12264012  



Breastfeeding in an urban population 

Maree Crepinsek  Page 112 

14. National Health Medical Research Council (NHMRC). Dietary Guidelines for Australians. 

Commonwealth of Australia. 1992. 

15. World Health Organisation (WHO). International Code of Marketing of Breast-milk 

Substitutes. In: Organization WH, 

editor.1981.http://www.who.int/nutrition/publications/code_english.pdf  

16. United Nations International Childrens Emergency Fund (UNICEF). Baby Friendly 

Health Initiative Protecting, Promoting and Supporting Breastfeeding in Australia. 2008; 

Available from: http://www.bfhi.org.au/text/bfhi_what_is_baby_friendly.html. 

17. de Oliveira LD, Giugliani ER, do Espirito Santo LC, Franca MC, Weigert EM, Kohler CV, et 

al. Effect of intervention to improve breastfeeding technique on the frequency of exclusive 

breastfeeding and lactation-related problems. Journal of Human Lactation. 2006 

Aug;22(3):315-21. 

18. Flores M, Filteau S. Effect of lactation counselling on subclinical mastitis among 

Bangladeshi women. Annals of Tropical Paediatrics. 2002 Mar;22(1):85-8. 

19. Hillenbrand KM, Larsen PG. Effect of an educational intervention about breastfeeding 

on the knowledge, confidence, and behaviors of pediatric resident physicians. Pediatrics. 2002 

Nov;110(5):e59. 

20. Ingram J. Multiprofessional training for breastfeeding management in primary care in 

the UK. International Breastfeeding Journal. 2006;1(1):9. 

21. World Health Organisation (WHO) Baby Friendly Hospital Initiative (BFHI), Evidence for 

the Ten Steps to Successful Breastfeeding. In: Geneva DOCHAD e, editor.1998. 

22. United Nations International Children’s Emergency Fund (UNICEF). Baby Friendly 

Health Initiative, protecting, promoting and supporting breastfeeding in Australia. In: WHO, 

editor. 

23. KwaZulu-Natal. History of the Baby Friendly Hospital Initiative, In: Health DoHIHK-NDo, 

editor.2001. 

24. Tarrant R, Younger KM, Sheridan-Pereira M, White MJ, Kearney JM. The prevalence 

and determinants of breast-feeding initiation and duration in a sample of women in Ireland. . 

In: Nutrition. PH, editor.2009. p. 1-11. 

25. Fallon AB, Crepinsek M, Hegney D, O'Brien M. The baby-friendly hospital initiative and 

breastfeeding duration: relating the evidence to the Australian context. Birth Issues. 

2005;14(3):90-5. 

26. Australian Bureau Statistics (ABS) AG. Australian Bureau of Statistics - Breastfeeding in 

Australia 2001. In: Statistics, editor: Queensland Government; 2001. 

http://www.abs.gov.au/ausstats/abs@.nsf.mf/4810.0.55.001  

27. Government QLD. Infant Nutrition Project 2006-2007 Measurement of exclusive 

breastfeeding. In: Health QLD, editor.2007. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 113 

28. Hegney D, Fallon A, Crepinsek M, O'Brien M, Doolan J. Against all odds: A retrospective 

study of women who succeeded at breastfeeding despite extraordinary difficulties. 

Toowoomba: University of Southern Queensland/ University of Queensland2005. Report No: 

ISBN 0 909756 83 X. 

29. Hegney D, Fallon T, O'Brien M, Plank A, Doolan J, Brodribb W, et al. The Toowoomba 

infant feeding support service project: Report on phase 1 - A longitudinal needs analysis of 

breastfeeding behavious and supports in the Toowoomba region. Research report: USQ 2003. 

30. Hegney D, Fallon A , O'Brien M, Brodribb W, Crepinsek M, Doolan J. An Evaluation of a 

Telephone Based Postnatal Support Intervention for Infant Feeding in a Regional Australian 

City. Birth. 2005;32(4):291-8. 

31. Dennis CL. Breastfeeding initiation and duration: a 1990-2000 literature review. 

Journal of Obstetric, Gynecologic, and Neonatal Nursing. 2002 Jan-Feb;31(1):12-32. 

32. Dennis CL, Hodnett E, Gallop R, Chalmers B. The effect of peer support on breast-

feeding duration among primiparous women: a randomized controlled trial. Canadian Medical 

Association Journal. 2002 Jan 8;166(1):21-8. 

33. Boulton J, Landers MC. The Toowoomba childre's nutrition study. Queensland Health. 

1999. 

36. Nutbeam D, Wise M, Bauman A, Harris E. Goals and Targets for Australia's Health in 

the Year 2000 and Beyond. Australian Government Publishing Service: Canberra. 1993. 

37. Australian Bureau Statistics A. National Health Survey - Summary of results. In: 

Statistics, editor: NSW government; 2001. 

38. Australian Bureau Statistics. National Regional Profile : Gold Coast (C) (Local 

Government Area) In: Statistics ABS, editor. Canberra: Canberra Time; 2006. 

39. Australian Government. Australian Bureau Statistics, Births 2005. 

http://www.ausstats.abs.gov.au/Ausstats/subscriber.nsf/Lookup/16EFA266EF5590B4CA2570B

A00752F4F/$File/33010_2004.pdf 

40. Weng S.Breastfeeding continuation: Ethnic/racial and other disparities among new 

Mexican mothers. Annals of Epidemiology. 2002;12(7):507. 

41. Government QLD. Infant Nutrition Project 2006–2007: measurement of exclusive 

breastfeeding. In: Health QLD, editor. West Moreton South Burnett Health Service District, 

Ipswich Health Plaza: Queensland Health; 2007. 

42. Scott JA, Aitkin I, Binns CW, Aroni RA. Factors associated with the duration of 

breastfeeding amongst women in Perth, Australia. Acta Paediatrica. 1999 Apr;88(4):416-21. 

43. Scott JA, Binns CW. Factors associated with the initiation and duration of 

breastfeeding: a review of the literature. Breastfeed Review. 1999 Mar;7(1):5-16. 

44. Scott JA, Binns CW, Aroni RA. Breast-feeding in Perth: recent trends. Australian and 

New Zealand Journal of Public Health. 1996 Apr;20(2):210-1. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 114 

45. Scott JA, Binns CW, Aroni RA. The influence of reported paternal attitudes on the 

decision to breast-feed. Journal of Paediatrics and Child Health. 1997 Aug;33(4):305-7. 

46. Scott JA, Binns CW, Oddy WH, Graham KI. Predictors of breastfeeding duration: 

evidence from a cohort study. Pediatrics. 2006 Apr;117(4):e646-55. 

47. Scott JA, Landers MC, Hughes RM, Binns CW. Factors associated with breastfeeding at 

discharge and duration of breastfeeding. Journal of Paediatrics and Child Health. 2001 

Jun;37(3):254-61. 

48. Kuan LW, Britto M, Decolongon J, Schoettker PJ, Atherton HD, Kotagal UR. Health 

system factors contributing to breastfeeding success. Pediatrics. 1999 Sep;104(3):e28. 

49. Hwang WJ, Chung WJ, Kang DR, Suh MH. Factors affecting breastfeeding rate and 

duration. Journal Preventative Medical Public Health. 2006 Jan;39(1):74-80. 

50. Kim H. Support of breastfeeding through telephone counseling in Korea. Journal of 

Human Lactation. 1997 Mar;13(1):29-32. 

51. Nolan L, Goel V. Sociodemographic factors related to breastfeeding in Ontario: results 

from the Ontario Health Survey. Canadian Journal of Public Health. 1995 Sep-Oct;86(5):309-12. 

52. Pande H, Unwin C, Haheim LL. Factors associated with the duration of breastfeeding: 

analysis of the primary and secondary responders to a self-completed questionnaire. Acta 

Paediatrica Oslo, Norway. 1997 Feb;86(2):173-7. 

53. Rondo P, Souza MR. . Maternal distress and intended breastfeeding duration. . Journal 

of Psychosomatic Obstetrics and Gynaecology 2007;Mar 28(1):55-60. 

54. Perez-Escamilla R. Breastfeeding and the nutritional transition in the Latin American 

and Caribbean Region: a success story? Cadernos de Saude Publica. 2003;19 Suppl 1:S119-27. 

55. Ryan A, Zhou W, Arensberg B. The effect of employment status on breastfeeding in the 

United States. Women's Health Issues 2006;Sep-Oct 16(5):243-51. 

56. Humenick SS, Hill PD, Spiegelberg PL. Breastfeeding and health professional 

encouragement. Journal of Human Lactation. 1998 Dec;14(4):305-10. 

57. Ford K, Labbok M. Who is breast-feeding? Implications of associated social and 

biomedical variables for research on the consequences of method of infant feeding. The 

American Journal of Clinical Nutrition. 1990 Sep;52(3):451-6. 

58. Barber CM, Abernathy T, Steinmetz B, Charlebois J. Using a breastfeeding prevalence 

survey to identify a population for targeted programs. Canadian Journal Public Health. 1997 

Jul-Aug;88(4):242-5. 

59. Bulk-Bunschoten AM, van Bodegom S, Reerink JD, Pasker-de Jong PC, de Groot CJ. 

Reluctance to continue breastfeeding in The Netherlands. Acta Paediatrica. 2001 

Sep;90(9):1047-53. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 115 

60. Avery M, Duckett L, Dodgson J, Savik K, Henly SJ. Factors associated with very early 

weaning among primiparas intending to breastfeed. Matern Child Health Journal. 1998 

Sep;2(3):167-79. 

61. Blyth R, Creedy DK, Dennis CL, Moyle W, Pratt J, De Vries SM. Effect of maternal 

confidence on breastfeeding duration: an application of breastfeeding self-efficacy theory. 

Birth (Berkeley, California). 2002 Dec;29(4):278-84. 

62. Blyth RJ, Creedy DK, Dennis CL, Moyle W, Pratt J, De Vries SM, et al. Breastfeeding 

duration in an Australian population: the influence of modifiable antenatal factors. Journal of 

Human Lactation. 2004 Feb;20(1):30-8. 

63. Tarkka MT, Paunonen M, Laippala P. Factors related to successful breast feeding by 

first-time mothers when the child is 3 months old. Journal of Advanced Nursing. 1999 

Jan;29(1):113-8. 

64. Creedy DK, Dennis CL, Blyth R, Moyle W, Pratt J, De Vries SM. Psychometric 

characteristics of the breastfeeding self-efficacy scale: data from an Australian sample. 

Research in Nursing & Health. 2003 Apr;26(2):143-52. 

65. Otsuka K, Dennis CL, Tatsuoka H, Jimba M. . The Relationship between breastfeeding 

self-efficacy and perceived insufficient milk among Japanese mothers. Journal of Obstetric, 

Gynecologic, & Neonatal Nursing 2008, ;37:546-55. 

66. Chambers J, McInnes R. Measuring factors associated with breastfeeding: A review of 

breastfeeding publications between 1990-2005. Edinburgh: NHS Health Scotland, Woodburn 

House2006. 

67. Dennis C-L. The Breastfeeding Self-Efficacy Scale: Psychometric Assessment of the 

Short Form. Journal of Obstetric, Gynecologic, & Neonatal Nursing. 2003;32(6):734-44. 

68. Ertem IO, Votto N, Leventhal JM. The Timing and Predictors of the Early Termination of 

Breastfeeding. Pediatrics. 2001 March 1, 2001;107(3):543-8. 

69. Kronborg H, Vaeth M. The influence of psychosocial factors on the duration of 

breastfeeding. Scandinavian Journal Public Health. 2004;32(3):210-6. 

70. Wutke K, Dennis CL. The reliability and validity of the Polish version of the 

Breastfeeding Self-Efficacy Scale-Short Form: Translation and psychometric assessment. 

international Journal of Nursing Studies 2007 Nov;44(8):1439-46. Epublication 2006 Sep 18 

71. Fetherston C. Management of lactation mastitis in a Western Australian cohort. 

Breastfeeding Review. 1997;5(2):13-9. 

72. Fetherston C. Characteristics of lactation mastitis in a Western Australian cohort. 

Breastfeeding Review. 1997;5(2):5-11. 

73. Redman S, Oak S, Booth P, Jensen J, Saxton A. Evaluation of an antenatal education 

programme: characteristics of attenders, changes in knowledge and satisfaction of 

participants. The Australian & New Zealand Journal of Obstetrics & Gynaecology. 1991 

Nov;31(4):310-6. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 116 

74. Schwartz K, D'Arcy HJ, Gillespie B, Bobo J, Longeway M, Foxman B. Factors associated 

with weaning in the first 3 months postpartum. The Journal of Family Practice. 2002 

May;51(5):439-44. 

75. Ladomenou F, Kafatos A, Galanakis E. . Risk factors related to intention to breastfeed, 

early weaning and suboptimal duration of breastfeeding. Acta Pædiatrica 2007;96(10):1441-4. 

76. Pinelli J, Atkinson SA, Saigal S. Randomized trial of breastfeeding support in very low-

birth-weight infants. Arch Pediatric Adolescence Medicine. 2001 May;155(5):548-53. 

77. Meyerink RO, Marquis GS. Breastfeeding initiation and duration among low-income 

women in Alabama: the importance of personal and familial experiences in making infant-

feeding choices. Journal Human Lactation. 2002 Feb;18(1):38-45. 

78. Schafer E, Vogel MK, Viegas S, Hausafus C. Volunteer peer counselors increase 

breastfeeding duration among rural low-income women. Birth. 1998 Jun;25(2):101-6. 

79. Shaw E, Kaczorowski J. The effect of a peer counseling program on breastfeeding 

initiation and longevity in a low-income rural population. Journal Human Lactation. 1999 

Mar;15(1):19-25. 

80. Mongeon M, Allard R. Controlled study of a regular telephone support program given 

by volunteers on the establishment of breastfeeding. Canadian Journal of Public Health. 1995 

Mar-Apr;86(2):124-7. 

81. Giugliani E, Caiaffa WT, Vogelhut J, Witter FR, Perman JA. Effect of breastfeeding 

support from different sources on mothers' decisions to breastfeed. Journal of Human 

Lactation 1994.;Sep 10(3):157-61. 

82. Ekstrom A, Widstrom AM, Nissen E. Breastfeeding support from partners and 

grandmothers: perceptions of Swedish women. Birth. 2003 Dec;30(4):261-6. 

83. Fetherston C. Risk Factors for Lactation Mastitis. Journal Human Lactation. 1998 June 

1, 1998;14(2):101-9. 

84. Fetherston C. Mastitis in lactating women: physiology or pathology? Breastfeed 

Review. 2001;9:5-12. 

85. Marmet C, Shell E, Marmet R. Neonatal Frenotomy May be Necessary to Correct 

Breastfeeding Problems. Journal Human Lactation 1990 September 1, 1990;6(3):117-21. 

86. Keister D, Roberts KT, Werner SL. . Strategies for breastfeeding success. American 

Family Physician 2008;Jul 1578(2):225-32. 

87. Arora S, McJunkin C, Wehrer J, Kuhn P. Major factors influencing breastfeeding rates: 

Mother's perception of father's attitude and milk supply. Pediatrics. 2000 Nov;106(5):E67. 

88. Heath AL, Tuttle CR, Simons MS, Cleghorn CL, Parnell WR. A longitudinal study of 

breastfeeding and weaning practices during the first year of life in Dunedin, New Zealand. 

Journal American Dietetic Association. 2002 Jul;102(7):937-43. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 117 

89. Hill PD. Predictors of breast-feeding duration among WIC and non-WIC mothers. Public 

Health Nurse. 1991 Mar;8(1):46-52. 

90. Hill PD, Humenick SS. Insufficient milk supply. Image-the Journal of Nursing 

Scholarship. 1989 Fall;21(3):145-8. 

91. Gatti L. Maternal perceptions of insufficient milk supply in breastfeeding. Journal of 

Nursing Scholarship 2008;40(4):355-63. 

92. Dener C, Inan A. Breast Abscesses in Lactating Women. World Journal of Surgery. 

2003;27:130-3. 

93. Kramer MS, Kakuma R. The optimal duration of exclusive breastfeeding: a systematic 

review. Advances in Experimental Medicine Biology. 2004;554:63-77. 

94. Waldenstrom U, Nilsson CA. No effect of birth centre care on either duration or 

experience of breast feeding, but more complications: findings from a randomised controlled 

trial. Midwifery Elsevier Ltd. 1994 Mar;10(1):8-17. 

95. Wilson-Clay B. Milk Oversupply. Journal of Human Lactation 2006;May 1, 22(2):218-20. 

96. United Nations International Children's Emergency Fund (UNICEF). Global strategy: 

breastfeeding critical for child survival-UNICEF and WHO call for increased commitment to 

appropriate feeding practices for all infants and young children. . Indian Journal of Medical 

Sciences 2004;Mar 58(3):138-9. 

97. World Health Organisation (WHO) Update on global guidance in the area of HIV and 

infant feeding. Food and Nutrition Bulletin 2004;March 25(1):97-8. 

98. Ng C, Jahanfar S, CL T. Antibiotics for mastitis in breastfeeding women. The Cochrane 

Library. 2005(3). 

99. Ng C JS, Teng CL. Antibiotics for mastitis in breastfeeding women. The Cochrane 

Collaboration. 2007. 

100. Michie C, Lockie F, Lynn W. The challenge of mastitis. Archives of Disease in Childhood. 

2003 Sep;88(9):818-21. 

101. Vogel A, Hutchison BL, Mitchell EA. Mastitis in the first year postpartum. Birth 

Berkeley, California. 1999 Dec;26(4):218-25. 

102. Vogel A, Hutchison BL, Mitchell EA. Factors associated with the duration of 

breastfeeding. Acta Paediatrica Oslo, Norway. 1999 Dec;88(12):1320-6. 

103. Brown S, Lumley J. Maternal health after childbirth: results of an Australian 

population-based survey. British Journal Obstetrics Gynaecology 1998;105:156-61. 

104. Donath SM, Amir LH. Breastfeeding and the introduction of solids in Australian infants: 

data from the 2001 National Health Survey. Australian and New Zealand Journal of Public 

Health. 2005 Apr;29(2):171-5. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 118 

105. Foxman B, D'Arcy H, Gillespie B, Bobo JK, Schwartz K. Lactation mastitis: occurrence 

and medical management among 946 breastfeeding women in the United States. American 

Journal of Epidemiology. 2002 Jan 15;155(2):103-14. 

106. Kinlay JR, O'Connell DL, Kinlay S. Incidence of mastitis in breastfeeding women during 

the six months after delivery: a prospective cohort study. The Medical Journal of Australia. 

1998 Sep 21;169(6):310-2. 

107. Thompson J, Roberts CL, Currie M, Ellwood DA. . Prevalence and persistence of health 

problems after childbirth: associations with parity and method of birth. . Birth Berkeley, 

California 2002;Jun 29(2):83-94. 

108. Blair PSF, P.J. Smith, I.J. Platt, M. W. Young, J. Nadin, P. Berry, P.J. Golding, J. Babies 

sleeping with parents: casecontrol study of factors influencing the risk of the sudden infant 

death syndrome British Medical Journal 1999;319(1457). 

109. McKenna JM. Why babies should never sleep alone: A review of the co-sleeping 

controversy in relation to SIDS, bedsharing and breast feeding. Paediatric Respiratory Reviews 

2005;6(2 ):134-52  

110. Cantrill RMC, D. k. Cooke, C. An Australian study of midwives’ breast-feeding 

knowledge. Midwifery Elsevier Ltd. 2003;19:310-7 

111. Sikorski J, Renfrew MJ, Pindoria S, Wade A. Support for breastfeeding mothers. 

Cochrane Database Systematic Review. 2002(1):CD001141. 

112. Taveras EM, Li R, Grummer-Strawn L, Richardson M, Marshall R, Rego VH, et al. 

Opinions and practices of clinicians associated with continuation of exclusive breastfeeding. 

Pediatrics. 2004 Apr;113(4):e283-90. 

113. Carol EHS-C, MD, . Diagnosing and Managing Breast Disease During Pregnancy and 

Lactation1997; 1(2): Available from: http://www.medscape.com/viewarticle/719249. 

114. Bell KK, Rawlings NL. Promoting breast-feeding by managing common lactation 

problems. Nurse Practitioner. 1998 Jun;23(6):102-4, 6, 9-10 passim. 

115. Inch S. Breastfeeding problems: prevention and management. Community 

Practitioner. 2006 May;79(5):165-7. 

116. Inch S, von Xylander S. Mastitis Causes and Management (WHO)2000: Available from: 

http://www.who.int/child-adolescent-

health/New_Publications/NUTRITION/WHO_FCH_CAH_00_13.PDF.  

117. World Health Organisation (WHO/UNICEF) meeting on infant and child feeding. The 

Jamaican nurse. 1979;19(1):8-12. 

118. The World Health Organisation (WHO) code for the marketing of breast-milk 

substitutes. Birth (Berkeley, California). 1985 Winter;12(4):243-4. 

119. Baby Friendly Hospital Initiative (BFHI). WHO/UNICEF Initiative to promote breast-

feeding. Midwives Chronicle 1991;Oct 104(1245):298. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 119 

120. Declaration: The Innocenti Declaration. Progress and achievements. Part I. Releve 

epidemiologique hebdomadaire / Section d'hygiene du Secretariat de la Societe des Nations, 

Weekly epidemiological record / Health Section of the Secretariat of the League of Nations.. 

1998;Jan 30, 73(5):25-30. 

121. Nutrition The Innocenti Declaration. Monitoring implementation in Europe. Part III. 

Relevent epidemiologique hebdomadaire / Section d'hygiene du Secretariat de la Societe des 

Nations, Weekly epidemiological record / Health Section of the Secretariat of the League of 

Nations. 1998;May 73(19):139-44. 

122. Webb KM, GC. Lund-Adams, M. Rutishauser, IHE. Abraham, B. Towards a national 

system for monitoring breastfeeding in Australia: recommendations for population indicators, 

definitions and next steps Commonwealth Department of Health and Aged Care . In: Care 

CDoHaA, editor.2001. 

123. Labbok MH, Coffin CJ. A call for consistency in definition of breastfeeding behaviors. 

Social Science & Medicine (1982). 1997 Jun;44(12):1931-2. 

124. Australian Bureau Statistics (ABS). Australian Historical Population Statistics. Australian 

Bureau of Statistics 2008. http://www.abs.gov.au/ausstats/abs@.nsf/mf/3105.0.65.001 

125. Health Queensland. Gold Coast Health Service District: DISTRICT PROFILE. Gold Coast 

2007; Available from: http://www.health.qld.gov.au/wwwprofiles/gcoast.asp. 

126. Health. Queensland. Gold Coast Health Service District: District Profile In: Health QLD, 

editor.2008.http://www.health.qld.gov.au/wwwprofiles/  

127. SPSS I. Statistics Version 17.http://www.spss.com/statistics/. 

128. Health Queensland. Perinatal Data Statistics. In: Statistical Output HSC, Queensland 

Health, edition, 2006. http://www.health.qld.gov.au/hic/. 

129. Crepinsek M. Prevalence of breastfeeding from the Gold Coast Health Service District-

2008. Gold Coast Australia: Bond University 2009. 

 

130. Dennis, C.L., Faux, S., 1999. Development and psychometric testing of the Breast-

feeding Self-Efficacy Scale. Research in Nursing and Health 22, 399–409.  

131. Wutke K, Dennis C-L. The reliability and validity of the Polish version of the 

Breastfeeding Self-Efficacy Scale-Short Form: Translation and psychometric assessment. 

International Journal of Nursing Studies. 2007 Nov 44(8):1439-46. 

132. Government Queensland: Queensland Regional Profiles: Gold Coast City Council, 

Based on local government area (reform), Profile generated on 16 March 2010. 

www.oesr.qld.gov.au,Tourism Gold Coast. Gold Coast City profile 2009. 

http://www.goldcoast.qld.gov.au/t_standard2.aspx?pid=1461 

133. Health Queensland. Australian Institute of Family Studies. The longitudinal study of 

Australian children. In: Department of Families, editor.2008. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 120 

134. Health Queensland. Queensland Government Infant Nutrition Project 2006-2007 

Measurement of exclusive breastfeeding. Queensland HealthIn: Queensland Health 

editor.2007. 

135. Baxter J, Cooklin AR, Smith J. Which mothers wean their babies prematurely from full 

breastfeeding ? An Australian cohort study. Acta Paediatrica Oslo, Norway 2009;Aug 98 

(8):1274-7. 

136. Health Queensland. Australian Government Department of Families Health, 

Community Services and Indigenous Affairs. Growing up in Australia: the longitudinal study of 

Australian children 2008-1009 Annual report. In: Australian Government Department of Family 

Health CSaIA, ed: New Millennium print; 2009. 

137. National Health Medical Research Council (NHMRC). Dietary guidelines for children 

and adolescents in-Australia incorporating the infant feeding guidelines for health workers 

commonwealth of Australia In: NHMRC, editor.2008. 

138. Government Queensland. CEO Report. In: Queensland Government ed: Queensland 

Health editor.2008.http://www.health.qld.gov.au/ 

139. Grossman LK, Fitzsimmons SM, Larsen-Alexander JB, Sachs L, Harter C. The infant 

feeding decision in low and upper income women. Clinical Pediatric (Philadelphia). 1990 

Jan;29(1):30-7. 

140. Humphreys AS, Thompson NJ, Miner KR. Intention to breastfeed in low-income 

pregnant women: the role of social support and previous experience. Birth (Berkeley, 

California. 1998 Sep;25(3):169-74. 

141. Mitra AK, Khoury AJ, Hinton AW, Carothers C. Predictors of breastfeeding intention 

among low-income women. Maternal and Child Health Journal. 2004 Jun;8(2):65-70. 

142. Blissett J, Farrow C. Predictors of maternal control of feeding at 1 and 2 years of age. . 

International Journal of Obesity 2007;Oct 200731(10):1520-6.. 

143. Park Y, Meier ER, Song WO. Characteristics of teenage mothers and predictors of 

breastfeeding initiation in the Michigan WIC Program in 1995. Women, Infants, and Children. . 

Journal of Human Lactation 2003 Feb 19(1):50-6. 

144. Sherlock R, Synnes AR, Koehoorn M. Working mothers and early childhood outcomes: 

lessons from the Canadian national longitudinal study on children and youth. Early Human 

Development. 2008;Apr 84(4):237-42.. 

145. Australian Health Ministers Conference (AHMC). Australian National Breastfeeding 

Strategy 2010-2015. In: Council AGDoHaA, editor. Australian Health Ministers Conference, 

Australian National Breastfeeding Strategy 2010-20152009. 

146. Australian Government Department of Family Health CSaIA. Australian Government 

Department of Families Health, Community Services and Indigenous Affairs. Growing up in 

Australia: the longitudinal study of Australian children 2008-1009 Annual report. In: Australian 

Government Department of Family Health CSaIA, editor.New Millennium print; 2009. 



Breastfeeding in an urban population 

Maree Crepinsek  Page 121 

147. Australian Government Department of Family Health. The longitudinal study of 

Australian children. In: Families Do, editor.2008. 

148. Harmon-Jones C. Duration, Intensity, and Exclusivity of Breastfeeding: Recent Research 

Confirms the Importance of these Variables. Breastfeeding Abstracts. 2006 May 2006;25(3):17-

20. 

149. Binns C, Fraser ML, Lee AH, Scott J. Defining exclusive breastfeeding in Australia. 

Journal of Paediatrics and Child Health. 2009; Apr 45(4):174-80. 

150. Binns CW, Scott JA. Breastfeeding: Reasons for starting, reasons for stopping and 

problems along the way. Breastfeeding Review 2002;10 (2 ):13-9. 

151. Dennis CL. Identifying predictors of breastfeeding self-efficacy in the immediate 

postpartum period. Research in Nursing Health. 2006 Aug;29(4):256-68. 

152. McCarter-Spaulding D GR. Breastfeeding self-efficacy in women of African descent. . 

Journal of Obstetric, Gynecologic, and Neonatal Nursing. 2009; Mar-Apr 38(2):230-43. 

153. Semenic S LC, Gottlieb L. Predictors of the duration of exclusive breastfeeding among 

first-time mothers. Research in Nursing & Health 2008;Oct 31(5):428-41. 

154. Walker M. Conquering common breast-feeding problems. . The Journal of Perinatal & 

Neonatal Nursing 2008;Oct-Dec 22(4):267-74. 

155. Brodribb W, Jackson C, Fallon AB, Hegney D. . Breastfeeding and the responsibilities of 

GPs: a qualitative study of general practice registrars. Australian Family Physician 2007;Apr 

36(4):283-5. 

156. Brodribb W, Jackson C, Fallon AB, Hegney D. . Gender and personal breastfeeding 

experience of rural GP registrars in Australia--a qualitative study of theireffect on 

breastfeeding attitudes and knowledge. . Rural and Remote Health 2007; Jul-Sep 7 (3):737. 

157. Brodribb W, Fallon AB, Jackson C, Hegney D. Breastfeeding knowledge-the experiences 

of Australian general practice registrars. Australian Family Physician 2009; Jan-Feb 38(1-2):26-9 

158. Li L, Zhang M, Binns CW. . Chinese mothers’ knowledge and attitudes about 

breastfeeding in Perth, Western Australia. Breastfeeding Review 2003;Nov 11 (3):13-9. 

159. Arthur C, Saenz R, Replogle WH. Breastfeeding education, treatment, and referrals by 

female physicians. Journal of Human Lactation 2003;Aug19(3):303-9. 


