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SUMMARY 

Background 

Scientific information underlying the beneficial uses of therapeutic music has been widely published, but 

its application to enhance lactation and breastfeeding outcomes still need to be studied. Breastfeeding 

difficulties can be ascribed to pain, hormonal imbalance, stress, and anxiety experienced by the 

breastfeeding mother.  

Pain experienced by the breastfeeding mother could cause early cessation of breastfeeding before the 

neonate reaches the age of six months. The neonate’s suckling could cause pain or pain could be related 

to the birth process. Analgesics inhibit human milk production, making non-pharmacological pain 

management very important. The use of music reportedly could reduce the lactating woman’s pain levels 

without using any analgesics. Increased secretion of oxytocin and prolactin hormones (improving human 

milk production) occurs when listening to music. Reduced levels of stress and anxiety, achieved while 

listening to music, could enhance lactation and breastfeeding outcomes.  

However, limited research was found about the impact of listening to music on the physiology of lactation 

and breastfeeding outcomes. 

Objectives 

The study aimed to identify and describe the specific elements ideally comprising a music intervention 

programme for enhancing the physiology of lactation and breastfeeding outcomes. 

Method 

A systematic literature review was conducted to obtain evidence about specific musical elements 

influencing the physiology of lactation and breastfeeding outcomes.  

Five phases were followed during the systematic review, namely (i) problem formulation, (ii) literature 

search and sampling, (iii) critical analyses, (iv) evaluation of data, and (v) data interpretation and 

presentation of results. The identified data sources were analysed and critically appraised according to the 

inclusion criteria and the Johns Hopkins Appraisal Instrument.  

Results 

The results of the systematic review indicated that music could have a positive effect on lactation and 

breastfeeding outcomes. Relevant musical elements were identified as slow, soft music with repetitive 

tempo replicating the normal heartbeat of a person (60-80 beats per minute). Also, without voices and 
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preferably using piano or string instruments. By stimulating a calming environment, music could help to 

decrease pain and reduce stress and anxiety levels.  

Conclusion 

Appropriate musical elements could enhance lactation and breastfeeding outcomes. Thus, music therapy 

could help to extend the duration of breastfeeding when used at home as a cost-effective strategy by the 

lactating mother.  

Keywords:  

Discontinue breastfeeding, breastfeeding challenges and physiological challenges, breastfeeding and 

difficulties, music and breastfeeding, music therapy and pain, music therapy and hormones, music therapy 

and stress 
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LACTATION-RELATED LANGUAGE USED IN THIS RESEARCH 

REPORT 

The researcher used the following terminology indicated by the Human of Lactation (see annexure F) to 

align with international standards.  

Breastfeeding Not “nursing” nor “breast feeding.” 

Expressing Not “pumping.” 

Human milk Not “breast milk.”  

Infant Not “baby” 

Milk ejection Not “let-down” 

Suckling  Not “sucking” (of the infant at the mother’s breast). 
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CHAPTER 1 

OVERVIEW OF THE STUDY 

1.1 INTRODUCTION 

This chapter provides an overview of the study. It aims to present the best evidence available 

regarding the elements of music which could have a positive influence on the physiology of 

lactation and breastfeeding outcomes. Literature will be discussed about the research problem 

and question that guided the study in the background section. The aim and objectives are 

presented. The study comprises a systematic literature review. A discussion about the rigour of 

the study provides evidence of the reliability of the study’s findings followed by the ethical 

considerations as prescribed by North-West University (NWU, 2016:20 - 23).  

1.2 BACKGROUND INFORMATION 

The key terms will first be described to set the scene for this study. 

1.2.1 Definitions of Key Terms 

Breastfeeding can be described as the method of feeding an infant directly from the mother’s 

breast. The term exclusive breastfeeding is defined as an infant feeding method where the 

infant receives only human milk and no other form of feeding, except for medication, for the first 

six months of infant life (WHO, 2016:3 - 4).  

Breastfeeding challenges are a collective term used to describe the difficulties or problems, 

either as experienced by the mother, or by the infant. These challenges can lead to cessation of 

breastfeeding (Neifert & Bunik, 2013:116). 

Breastfeeding outcomes refers to the success of breastfeeding (Chaplin et al., 2016:145). 

Breastfeeding outcome in this context refers to the success of breastfeeding at the end of six 

months of infant life.  

Discontinuation of breastfeeding is the cessation of breastfeeding (Goosen et al., 2014:13). 

Discontinuation of breastfeeding refers to the cessation of breastfeeding before six months of 

infant life in this context.  

Emotional factors influencing breastfeeding refer to stress and anxiety experienced by the 

lactation mother (Jayamala et al., 2015:3). 
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Physical factors influencing breastfeeding refer to pain experienced during the breastfeeding 

period, either related to nipple pain and/or physical pain related to the birthing process 

(Kelleher, 2006:2727). 

Physiological factors influencing breastfeeding is a collection term developed for this 

dissertation. It is a combined term referring to physiological, lactation an emotional factors that 

may have an influence on breastfeeding. 

Hormonal factors influencing lactation refers to breastfeeding difficulties specifically due to 

physiological challenges in the mother such as pain experience during lactation, a hormonal 

imbalance that can lead to difficulty during lactation, and maternal stress and anxiety.  

Lactation is the term used to describe the production of milk by the mammary glands (Neifert & 

Bunik, 2013:116). 

Lactogenesis is the production of human milk from colostrum to mature milk, containing two 

stages (Lawrence & Lawrence, 2015:56). Stage one can be identified by the presence of 

specific hormonal components which play an essential part in the production of human milk, like 

casein and lactose. Colostrum is produced during this stage and usually start during the last 

part of pregnancy (Neville et al., 2001:35). Stage two is characterised by rapid changes in the 

composition of human milk during the first four days postpartum, followed by a slower fluctuation 

in the different components of human milk during the duration of lactation (Neville & Morton, 

2001b:3006).  

Milk ejection reflex refers to the release of milk by the breast. This release is triggered by the 

stimulation of the nipple, either from suckling by the infant or other tactile stimulation thereof. 

The stimulation of the nipple triggered the afferent and efferent pathway of milk. The afferent 

path refers to the path from the nipple to the hypothalamus, and the efferent the 

neurohypophysial release of oxytocin into the systemic circulation. Stimulation of the breast 

causes the myoepithelial contractions within the breast causing the release of oxytocin, 

resulting in the movement of milk into the milk ducts. This leads to the release of milk through 

the nipple (Stedman, 2006:266; Neifert & Bunik, 2013:115). 

Therapeutic music is music that is used with specific nonverbal, creative, structural, and 

emotional elements that can help to improve and restore the mental, physical and emotional 

health of the listener (MTAO, 2010:1).  

Systematic literature review collects and summarises all empirical evidence to answer the 

research question (Whittemore & Knafl, 2005a:546).  
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1.2.2 Background Information 

The importance of breastfeeding, and more significantly exclusive breastfeeding (EBF), are well 

researched and presented in various studies (Neifert & Bunik, 2013:115; Odom et al., 

2013:e727; Tarrant et al., 2014:1088). The most important significance of EBF can be seen  in 

the reduction in neonatal morbidity and mortality rates (Du Plessis, 2016:110) in countries 

representing a high exclusive breastfeeding rate at six months. However, the statistics in South 

Africa are far from desirable when compared to other countries. Studies indicate that exclusive 

breastfeeding initiation rates are high in comparison to the very few infants who are exclusively 

breastfed by six months (Du Plessis, 2016:110). The research concluded that countless 

neonates are receiving complementary feeding before six months in South Africa, some even in 

the first few days of infant life (Du Plessis, 2016:111). The EBF rate for six months is found to 

be 6% in 2011 (Goosen et al., 2014:14). These practices are leading to poor neonatal and 

young infant health in our country. Improve breastfeeding practicesare required to change poor 

feeding practices to improve the mortality rates in South Africa (Henriques, 2015:10). 

Consequently, the Tshwane Declaration of Support for Breastfeeding in South Africa was 

developed in 2011 to enhance the statistics on EBF at six months to reduce the mortality rate 

(DOH, 2011:214). 

According to the Tshwane declaration, no free formula milk will be issued by any public facility 

unless a qualified health professional prescribes it. Furthermore, all infants should receive EBF 

until six months of age when solids can be introduced. The Tshwane Declaration further 

recommends continued breastfeeding up to the age of two years (Du Plessis & Pereira, 

2013:S120) This declaration is developed to ensure that breastfeeding outcomes are reached in 

South Africa, as stipulated in the Millennium Developmental Goals (MDGs) in 2015 by the World 

Health Organisation and United Nations Children’s Emergency Fund. As these goals were not 

met in 2015, they were replaced by the Sustainable Developmental Goals (SDGs) (WHO, 

2016:6) where the goals were to improve child health and mortality up to five years of age.  

The success of breastfeeding mostly depends on the experience the nursing mother has during 

the first few days post-partum (Hall et al., 2014:259). A 60% breastfeeding cessation rate are 

reported globally with evidence indicating the reason as having either a physical, lactation 

(mechanical/structural), or emotional factor (Aluka-Arowolo & Adekoya, 2012:4671; Odom et al., 

2013:e729). The physical factor as experienced by the mother can be pain experienced from 

various sources, discomfort and soreness of the nipples or the delivery (Brownell et al., 

2012:608; Tully & Ball, 2014:712; Brown et al., 2016:273). Some women indicated that the 

discomfort of breastfeeding had a negative impact on their relationship with their babies (Hobbs 

et al., 2016:6). Contributing physical factors are perceived insufficient milk (PIM) supply by the 
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nursing mother, with a slow milk ejection reflex (McClellan et al., 2012:513; Neifert & Bunik, 

2013:118; Odom et al., 2013:e730). When referring to emotional factors that can have a 

negative influence on breastfeeding duration, evidence indicate that stress and anxiety 

experienced by the nursing mother included negative maternal affectivity towards breastfeeding. 

Also, trauma experience during the delivery process can lead to high anxiety levels in a nursing 

mother. Breastfeeding difficulties could lead to post-partum depression (Chaput et al., 

2016:e106). This can have a negative impact on hormonal and pain factors and inhibit milk 

production (Geddes et al., 2013:156; Fu et al., 2015:2).  

The production of human milk is either endocrine (hormonal) or autocrine (baby) driven. 

Endocrine production focuses on the hormones needed for producing human milk and the milk 

ejection reflex. On the other hand; autocrine human milk production followed the stimulation of 

the infant suckling on the breast (Ballard & Morrow, 2013:49).  

Important hormones during human milk production are oxytocin, prolactin, oestrogen, adrenal 

corticoids (cortisol), insulin and growth hormones. Insufficient human milk supply can be caused 

by biological factors, though the psychological elements should not be underestimated (Meedya 

et al., 2010:153). Human milk production increased when higher quantities of prolactin are 

released (De Lathouwer et al., 2004:170).  

The dopaminergic system regulates prolactin levels. Secretion of the hormone by the breast 

depends on the infant’s suckling and stimulation. Prolactin binds to mammary epithelial cell 

receptors, stimulating the synthesis of milk proteins. Milk proteins were essential as they 

included cells, anti-infectious and anti-inflammatory agents, growth factors, and probiotics 

(Ballard & Morrow, 2013:50). Human milk is stored in the alveolar lumen of the breast until the 

ejection reflex is stimulated by the infant’s suckling, stimulating the posterior pituitary gland to 

produce oxytocin. Oxytocin stimulates the contraction of myoepithelial cells surrounding the 

alveoli and ducts. This leads to milk ejection.  

Lactogenesis is the process of human milk production from pregnancy through to full lactation. It 

involved a sequence of cellular changes whereby mammary epithelial cells were transformed 

from a non-lactation state to a lactation state (Neville & Morton, 2001a:3007). Lactogenesis 

consists of four stages. Lactogenesis I occur during mid-pregnancy and is the initiation of milk 

synthesis where prolactin stimulates mammary secretory cells to produce milk. Lactogenesis II 

takes place during the first four days post-partum and signals the beginning of copious milk 

secretion (Neville & Morton, 2001a:3007), and involves changes in milk composition and 

volume. Lactogenesis III, also known as galactopoietic, occurs when milk production has been 

established 14 to 30 days post-partum. Prolactin and oxytocin were essential for the effective 
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maintenance of the milk supply (Neville & Morton, 2001a:3008). Lactogenesis IV is known as 

involution and is the termination of milk production. This usually starts on the fourth day after the 

last breastfeeding or human milk expressing occurrence (Neville & Morton, 2001a:3007).  

Music comes to mind when exploring interventions that effect similar processes as described in 

the breastfeeding context above. The calming effect of music had a positive influence on the 

overall breastfeeding physiological effect (Jayamala et al., 2015:4). The musical effect can be 

seen in the three factors identified that lead to breastfeeding difficulties, namely (i) physiological 

factor as experienced by pain, (ii) lactation factor as experienced by a hormonal imbalance, and 

(iii) emotional factor experienced as anxiety and stress in the nursing mother (Odom et al., 

2013:e729).  

Physiological stress effects are regulated by the central nervous system and by the sub-cortical 

process within the limbic system (Thoma et al., 2013:e70156). The hypothalamic system 

incorporate two major stress systems, namely (i) the hypothalamus-pituitary-adrenal (HPA) axis, 

and (ii) the sympathetic nervous system (SNS). The hypothalamic system is also the 

physiological stress component of endocrine and autonomous responses (Thoma et al., 

2013:e70157). 

It became evident through research that music can lower the sympathetic nervous system 

activity and vital physical data like the heart rate, blood pressure, oxygen consumption, and 

activate the release of endorphins to help the body to reduce the effect of negative feelings and 

emotions (Li & Dong, 2012:83). Therefore, it seems that music is affecting the same systems 

that are affected when breastfeeding problems are experienced, on a physical, lactation 

(hormonal), and emotional level. Substantial research has been done on the emotional effects 

of music, but less on the physical effect, which may also include hormonal responses.  

1.3 RESEARCH PROBLEM 

Breastfeeding difficulties could cause cessation of breastfeeding before the neonate reaches 

the age of six months and include pain, hormonal imbalance, stress and anxiety (Aluka-Arowolo 

& Adekoya, 2012:4671). The physiological effect of these difficulties has been researched to 

enhance the success rates of breastfeeding (Brownell et al., 2012:608; Brown & Jordan, 

2013:829). Music could offer a cost-effective way to address some of these issues. Past 

research focussed on the effect of music in specific settings on selected difficulties experienced 

(pain, hormonal imbalance, stress and anxiety), but did not always relate directly to 

breastfeeding (Odom et al., 2013:e729; Jayamala et al., 2015:4). The researcher identified a 

gap in research about the identification of musical elements that could influence physiological 
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lactation responses (of increased secretion of oxytocin and prolactin hormones) and enhance 

breastfeeding outcomes.  

1.4 RESEARCH QUESTION 

The following question arose during this research: 

Which breastfeeding challenges can be linked to ineffective physiological responses 

and which musical elements could positively influence physiological responses, with 

specific reference to physical, hormonal and emotional factors, in the lactating 

woman to enhance lactation and breastfeeding outcomes? 

1.5 RESEARCH AIM AND OBJECTIVES 

1.5.1 Aim 

The research aimed to explore therapeutic musical elements that could influence the 

physiological responses like physical, hormonal and emotional factors in the lactating woman to 

improve breastfeeding outcome. These physiological responses should have a positive impact 

on pain, hormonal imbalance and stress and anxiety experienced by the lactating woman. The 

evidence collected during this study will support the development of a future programme to use 

therapeutic musical elements to enhance lactation and breastfeeding outcomes in a cost-

effective method.   

1.5.2 Objectives 

To identify breastfeeding challenges that can be linked to ineffective physiological responses 

(low oxytocin and prolactin production) related to lactation and breastfeeding outcomes.  

To identify specific musical elements that could enhance the physiological responses related to 

lactation and breastfeeding outcomes. 

To formulate recommendations of musical elements that should be included when music is used 

as a therapeutic way to address selected breastfeeding challenges linked to ineffective 

physiological responses.  

 



 

7 

1.6 RESEARCH METHOD 

A systematic review (SR) method was used to critically synthesise all available evidence on the 

topic of musical elements to address breastfeeding difficulties. This type of review was chosen 

as the literature included were exclusively from research studies. No other non-research 

sources, e.g. guidelines, were considerate for inclusion.  

A systematic review (SR) is the assessment of all of the research done in a systematic and 

explicit method to answer the relevant research question. All information sources were 

identified, selected and appraised to determine the relevance to the review question before any 

document was included in the systematic review (Magarey, 2001:376). A combination of 

qualitative and quantitative data were included in the sample. This enabled a comprehensive 

data collection and data synthesis procedure to be performed (Whittemore & Knafl, 2005a:547).  

A systematic review add added value to evidence-based practice (EBP) (Whittemore & Knafl, 

2005a:546 - 553). A systematic review aimed to gather and identify relevant data of high-quality 

studies in an unbiased manner to provide a comprehensive understanding of the phenomenon 

that was being researched (Grove et al., 2014:619). A systematic review approach enabled the 

researcher to reduce potential bias (Whittemore & Knafl, 2005a:553). 

 

Figure 1.1: Five phases of a systematic literature review (Whittemore & Knafl, 2005:549): 



 

8 

The researcher considered the systematic review to be the best method to search existing data 

and gather information on the topic to answer the research question. Furthermore, to identify 

the possibility needed for further research.  

1.7 RESEARCH DESIGN 

An explorative, descriptive design was adopted to find an answer to the stated research 

question (Whittemore & Knafl, 2005a:552). An explorative design was used to obtain a better 

understanding of the phenomenon that was being studied (Polit & Beck, 2008:20). The choice 

of an explorative design was appropriate because the researcher had limited knowledge about 

the musical elements that could affect the physiological responses (of enhanced oxytocin and 

prolactin production) promoting lactation and breastfeeding outcomes.  

A descriptive design refers to the critical synthesis of the preliminary data gathered, enabling 

the researcher to identify the best possible answers to the research question (Brink et al., 

2006:120; Grove et al., 2014:28). Data were collected that focused on identifying the 

physiological challenges experienced by lactating mothers, and on the effect of music on each 

of these challenges (pain, hormonal imbalance, stress and anxiety). This provided a scientific 

background of literature to formulate a conclusion that could enhance best practice guidelines to 

improve lactation and breastfeeding outcomes.  

1.7.1 Phase One: Review Question 

The formulation of a review question focussed the research, as it directed the data search with 

the formulation of a specific topic and appropriate keywords. This question should be sufficiently 

specific to enable the search to focus on suitable data, yet care should be taken to guarantee 

that it was wide enough to prevent undue limitations during the search (Whittemore & Knafl, 

2005a:549; Grove et al., 2014:619). A systematic review question should have specific 

characteristics allowing the question to be searchable and answerable. These characteristics 

were compressed in the widely used acronym PICOT: P – population of interest, I – 

intervention, C – comparative interventions, O – outcomes, and T - Time (De Souza et al., 

2010b:102 - 106). By using the PICOT format to formulate a research question during a 

systematic review, it ensures that the question will be able to direct the data search to get a 

reliable and valid answer (Whittemore & Knafl, 2005a:549). The researcher used the PIO format 

adapted form PICOT format as it provided the best outcome for the study. No comparative 

interventions were done or explained in this study.  
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P –  Population (population in the primary studies – breastfeeding women and breastfeeding 

infants) 

I –  Intervention needed in practice (therapeutic musical elements e.g.  music that is slow 

and soft with a repetitive tempo) 

O –  Outcome (to identify and describe the elements of music to be used to improve 

breastfeeding outcome, to improve breastfeeding rates at six months, less breastfeeding related 

pain, signs of enhance production of oxytocin and prolactin, as well as improvement on the 

emotional state of the breastfeeding mother) 

The researcher identified the following review question:  

Which music elements will have a positive influence on the production of oxytocin 

and prolactin affecting human milk production and breastfeeding outcomes such as 

improved breastfeeding rates at six months, less breastfeeding related pain, signs of 

enhance production of oxytocin and prolactin, and improved emotional state of 

breastfeeding mother?  

1.7.2 Phase Two: Literature Search and Sampling 

Phase two of a systematic review involves the development of a well-planned search protocol to 

limit the bias of data collected (Whittemore & Knafl, 2005a:548). The literature search and 

sampling were done according to the protocol, emphasising similar inclusion and exclusion 

criteria set for evaluating each document (Whittemore & Knafl, 2005a:549). 

1.7.2.1 Literature Search 

Keywords 

The formulation of a list of keywords is essential for identifying relevant data to answer the 

research question. The development of keywords was essential for accurate data collection and 

for limiting bias (Grove et al., 2014:620). Keywords were developed for this study primarily to 

obtain information for the proposed study. The importance of spelling of the keywords became 

apparent during this phase. Therefore the researcher used keywords that were listed in the 

Medical Subject Headings (MeSH) (Anon:25) deemed to enhance the credibility of the 

conducted study. A large number of keywords were developed as the search was data-driven. 

Also, different aspects of the review question needed to be addressed. Specific keywords were 

developed to identify mothers’ breastfeeding difficulties. A different set of keywords was 

developed to identify data referring to musical elements impacting on the physiological 
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responses. This wide range of keywords enabled the search to include relevant data and to 

ensure that bias was limited.  

The initial keywords were: breastfeeding difficulty, music therapy, physiological barriers to 

breastfeeding.  

MeSH approved keywords (number of hits indicated in brackets) used for the research were 

(see annexure A):  

 discontinue breastfeeding (186),  

 breastfeeding challenges and physiological response (23),  

 breastfeeding and difficulties (31), 

 music therapy and breastfeeding (7),  

 music and breastfeeding (7),  

 music therapy and pain (67),  

 music therapy and hormones (5), and 

 music therapy and stress (12).  

1.7.2.2 Databases used during the literature search 

Different databases were used to identify relevant information by using the keywords stated in 

the preceding paragraph. These databases included EbscoHost, Medline, SAePublications, and 

Science Direct. A cross-check of data was done by using Google Scholar to ensure that no 

relevant documents were missed. No manual searches of hard copies in libraries were 

conducted as the electronic databases provided an all-inclusive platform of available relevant 

data.  

1.7.2.3 Inclusion and Exclusion Criteria 

Inclusion and exclusion criteria needed to be determined before conducting the research 

(Whittemore & Knafl, 2005a:548). With multiple hits from the selected keywords, the specific 

inclusion and exclusion criteria helped to narrow the data selection process to a small sample 

relevant to the review question, while avoiding bias during the gathering of information (Grove et 

al., 2014:345). All data gathered were processed and included once the inclusion criteria were 

met using the systematic review method. Sources published in languages other than English 

were not considered for this review due to the language barrier.  

Inclusion criteria: 
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1. Primary studies to ensure validity of data 

2. Studies focussing on breastfeeding difficulties from birth. 

3. Studies focussing on early cessation of breastfeeding. 

4. Studies focusing on the effect of music on breastfeeding outcome. 

5. Studies focusing on the effect of music on pain experienced. 

6. Studies focusing on the effect of music on hormones. 

7. Studies focusing on the effect of music on stress. 

8. Studies focusing on the physical response experienced due to music exposure. 

9. Publication between 2012 and 2017 to meet the preference of the Journal of Human 

Lactation to have publication of not older than 5 year, at the time when the data search 

was conducted.  

 

Studies that used music as an intervention for treatment of pain, anxiety and/or stress, and 

effecting the hormonal balance specifically oxytocin and prolactin, were also included in 

the sample, as little evidence were found where the use of music had an effect on these 

breastfeeding related problems. 

Exclusion criteria: 

1. Poor quality rating after the critical appraisal was done – Johns Hopkins quality rating of 

C. 

2. Studies using a combination of music with another form of intervention to achieve the 

study goals set. 

3. Studies where the population of breastfeeding infants were not followed from birth. 

4. Studies which include sound as an intervention, and not music. 

5. Studies focusing on breastfeeding difficulties due to anatomical defects, e.g. cleft pallet, 

ankyloglossia, etc.  

6. Studies where the content was unrelated to the research question in this dissertation. 
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1.7.2.4 Recording the literature search process 

A complete record reflects the date of each search and the results. The entire search process 

was documented in the method section (Whittemore & Knafl, 2005a:548). The researcher 

initially used the Evidence of Policy and Practice Information (EPPI) programme to help with the 

gathering of data. Furthermore, to formulate statistics on the search process by providing data 

about the search terms, databases used search strategies and inclusion, and exclusion criteria 

were created to refine searches. A secondary search of excluded data was done by hand to 

ensure all data collected were relevant and within the time frame set in the inclusion criteria of 

2012 – 2017.  

The validity of the study was improved by the use of a co-coder (de Souza et al., 2010a:107) 

(see annexure I) to evaluate the relevance of data included, using the appropriate inclusion and 

exclusion criteria as set by the researcher and previously explained. 

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram 

was used to keep track of all completed searches (Moher et al., 2009:264 - 269). This is 

presented in Annexure D.  

1.7.3 Phase Three: Critical Appraisal 

Critical appraisal is the evaluation of methodological rigour of the primary studies selected that 

met the inclusion criteria. This was the last phase of the sampling process (de Souza et al., 

2010a:107). By critical appraisal of studies included, the rigour and characteristics are 

evaluated to determine the validity and credibility of data included. The Johns Hopkins Appraisal 

Instrument was used to achieve this accreditation of data (see Annexure B) (Newhouse et al., 

2007:99). By using the Johns Hopkins Appraisal Instrument, the strength of each included 

source was evaluated. This instrument provided a platform for evaluating and appraising all 

data limiting the researcher’s bias. A co-coder, experienced in conducting systematic reviews 

and using the Johns Hopkins Appraisal Instrument, independently evaluated the included data 

to enhance the validity of the study’s findings.  

The Johns Hopkins Appraisal Instrument was used to evaluate the quality of scientific evidence, 

namely 

(i) high quality (A) with consistent results and an adequate sample size,  

(ii) good quality (B) with reasonably consistent results and an adequate sample size, or  
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(iii) low quality (C) with significant flaws and an inadequate sample size (Newhouse et al., 

2007:100).  

The strength of evidence is also evaluated and rated form level 1-3. The strength of evidence 

can be rated as follows: 

 Level 1 = experimental and meta-analysis studies.  

 Level 2 = quasi-experimental studies. 

 Level 3 = non-experimental, qualitative and meta-synthesis studies.  

See Annexure B for further instructions on the use of the Johns Hopkins Appraisal Instrument.  

Initially, 465 studies were identified through the keyword search. The identified sources were 

then narrowed down by applying the inclusion and exclusion criteria (see Annexure B). 

Through this process of elimination, only 149 sources met the inclusion criteria which were 

prepared for critical appraisal as explained in phase three. All relevant sources are included in 

the list of references so that the readers can access all sources accessed by the researcher at 

the end of this dissertation. The sources deleted due to not meeting the CA criteria are only 

mentioned in the annexures and not in the text itself. The total number of studies identified for 

inclusion after the critical appraisal was 71. When placed into groups, the total number of 

studies for inclusion presented as characteristics of music (8), Breastfeeding difficulties (31), 

music and pain (11), music and hormones (9), and music and stress (12).  

 

1.7.4 Phase Four: Evaluation of Data 

Data gathered and analysed during the first three phases were compared to findings reported 

by other sources (de Souza et al., 2010a). This phase was critical to identify gaps in research-

related knowledge to established priorities for future studies. Gathered data were interpreted in 

order to answer the research question at hand. The researcher formulated conclusions from 

accurate data collection. All information were compared resulting in an unbiased interpretation 

of the literature to answer the research question best at hand (Whittemore & Knafl, 2005b:553). 

Evidence-based Practice (EBP) focuses on the classification of evidence by analysing five 

levels:  

 Level 1:  evidence resulting from a meta-analysis of multiple randomised 

controlled clinical trials. 
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 Level 2:  evidence from individual studies with experimental designs. 

 Level 3:  evidence from quasi-experimental studies. 

 Level 4:  evidence of descriptive (non-experimental) studies or with a qualitative 

approach. 

 Level 5:  evidence from case reports or experience (de Souza et al., 2010a:107). 

1.7.5 Phase Five: Data Interpretation and Presentation of Results 

Data gathered and analysed from the previous phases were combined to form a data synthesis 

(De Souza et al., 2010b:107). Meta-analysis of included data was impossible, as the study 

included sources comprising both quantitative and qualitative research designs. Consequently, 

a thematic analysis was used as repeated and central themes in the studies formed the themes 

(Dixon-Woods et al., 2005:48). The combination of themes provided the platform for the 

interpretation of the data and to answer the research question.  

The identified themes were: breastfeeding difficulties; music uses to reduce pain, music uses to 

reduce stress, music used to improve hormonal imbalance.  

These findings are presented in Annexure H as the final synthesis of data gathered using the 

systematic review method to describe the research phenomenon. This was done in order to 

answer the research question. 

1.8 RIGOUR 

Rigorous (trustworthy) research aims to establish brilliance through research that is transparent 

and explicit (Grove et al., 2014:105). The researcher used five principles to achieve rigour: 

credibility, applicability, consistency, neutrality, authenticity (Krefting, 1991:218; Guba & Lincoln, 

1994:105; Whittemore & Knafl, 2005a:548; Grove et al., 2014:54). 

Credibility or truth value refers to the confidence or belief in the presented results (Guba & 

Lincoln, 1994:105). Objectivity is required during the data collection and interpretation phases of 

the study to present the actual findings of each reviewed document (De Souza et al., 

2010b:105). To enhance the credibility of data collected for this study, only primary research 

reports were included. An audit trail was kept throughout the sampling process and analysis 

phases (Krefting, 1991:218). The researcher used the PRISMA flowchart (see Annexure C) 

and the EPPI-reviewer program. This provided proof of data saturation, and a reference to past 

searches (Krefting, 1991:219; Whittemore & Knafl, 2005a:548). 
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Applicability or generalizability of the research results refers to the use of these findings in other 

contexts or settings, or for further research (Grove et al., 2014:54). The elements of music that 

could enhance lactation and breastfeeding outcomes, through producing positive influences on 

physiological parameters (the production of oxytocin and prolactin enhancing human milk 

production), had been identified and extracted in this systematic review. This provided a 

literature background for the formulation of suggestions towards a therapeutic music 

programme comprising music elements that breastfeeding women could use at home to 

improve breastfeeding outcomes.  

Consistency or dependability determines the trustworthiness of the study’s findings. 

Consistency requires that the results would be similar if the research should be repeated in a 

comparable setting (Krefting, 1991:216). In this study, consistency was established by using 

keywords to identify relevant sources (data) included. The method of sampling, analysis of data 

and the interpretation thereof had been described in detail to provide an audit trail of how the 

study was conducted.  

Neutrality or conformability is the interpretation of the results in an unbiased manner. To 

accomplish this, the researcher had set aside personal assumptions and only reported on data 

gathered. This implies that all data that had been collected must be free from the researcher’s 

perspectives, beliefs, religious and other assumptions (Krefting, 1991:216; Grove et al., 

2014:374). The researcher used a co-reviewer, experienced in conducting systematic reviews, 

who independently examined all selected data. The researcher and the co-coder reached 

consensus on the level of evidence of data included in the current systematic review.  

Authenticity ensures rigour or trustworthiness of the study (Krefting, 1991:217). All data sources 

included in the current study were subjected to the same sampling process and were evaluated 

to determine the quality and level of evidence. 

1.9 ETHICAL CONSIDERATIONS 

Ethical considerations in nursing research are essential for providing the foundation for 

evidence-based practice (Grove et al., 2014:159-191). Ethical considerations implied the 

following research elements: 

 the research was truthful, and that inaccuracy of results avoided, 

 the research-maintained values fundamental to collaborative work, like trust, mutual 

respect, and fairness, 

 the accountability for a research project’s outcomes was specified, 
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 public support was encouraged throughout the research process, where the values and 

truthfulness could be trusted, and 

 moral and social standards were improved (Resnik, 2011:1). 

The researcher complied with ethical considerations during the current study. Although the 

study did not involve human participants, the researcher had an obligation to conduct ethical 

and honest research (Grove et al., 2014:159-191). INSINQ School of Nursing Science Research 

Committee. Throughout the study the researcher adhered to specific principles of ethics as 

described by the North-West University, Potchefstroom campus and by the Medical Research 

Council (MRC, 2003:12; NWU, 2016:26). 

To comply with the ethical considerations, the researcher evaluated each article included in the 

sample according to (i) the author’s credibility, (ii) the consent provided by the participants, (iii) a 

positive benefit-risk assessment (Vergnes et al., 2010:772), and (iv) accurate interpretation and 

presentation of results and studies using suitable and rigorous methods. The research included 

in this review had been evaluated by using the Johns Hopkins Appraisal Instrument for 

Research (Annexure B).  

The researcher ensured that all included data had been obtained ethically (Wager & Wiffen, 

2011:130) by adhering to the following principles: 

 Avoiding redundant publications: No duplications of secondary research had been 

included in this review. 

 Avoiding plagiarism: Accurate referencing was done according to the NWU’s Harvard 

Style throughout the dissertation, except for the different referencing style required by 

the specific journal for the article presented in chapter 3.  

 Transparency: No funding that could influence the findings of this study was received 

during the period of this study, and no research bias was experienced in any manner.  

 Conflict of interest: The researcher did not receive funds from any person, institution 

or agency to conduct this study. The outcomes of the study are based solely on the 

findings that emerged during the systematic literature review.  

 Accurate data extraction: To ensure data extraction was accurate, the researcher 

used a tool developed for data extraction (see Annexure D). A co-reviewer was used to 

reach consensus on the relevance and value of specific findings reported in sources 

included in this study.  
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1.10 DISSERTATION LAYOUT 

This dissertation report is presented in article format according to the NWU guidelines.  
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Chapter 1 Overview of the study. 

Chapter 2 
Literature study: Literature background on breastfeeding challenges and the 
physiological effect of music.  

Chapter 3 

Article 

Title: Music elements impacting on physiological responses in lactating mothers: A 
Systematic review. 

The article will be submitted to the Journal of Human Lactation. 

Chapter 4 Conclusions, limitations, and recommendations. 

 

 

1.11 SUMMARY 

In this chapter, the literature background has been discussed that lead to the formulation of a 

problem statement and research question. The preliminary literature search led to the 

identification of the assumptions underlying the current study and the formulation of the aim and 

objectives. The research design and method were chosen as the most effective way of 

conducting the systemic review of literature available on the topic. This provided an outline for 

the research process. The next chapter will present the literature reviewed about physiological 

factors that can influence lactation and breastfeeding outcomes. Also, the literature relevant to 

music elements that could impact on the physiological lactation process and breastfeeding 

outcomes.  
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CHAPTER 2 

LITERATURE REVIEW 

2.1 INTRODUCTION 

This chapter aims to provide a scientific background of literature substantiating the systematic 

review conducted during the current study. A broader narrative literature review is performed to 

explore current literature on the topic, provide additional background literature for the systematic 

review, and to guide the formulation of the research question. The review question further guide 

the inclusion of relevant data into the sampling pool of the study conducted. The review 

question is formulated as follows:  

Which music elements will have a positive influence on the production of oxytocin 

and prolactin affecting human milk production and breastfeeding outcomes such as 

improved breastfeeding rates at six months, less breastfeeding related pain, signs of 

enhance production of oxytocin and prolactin, and improved emotional state of 

breastfeeding mother?  

This question require that different aspects of literature needs to be described to answer the 

research question. Therefore, the literature background consists of breastfeeding literature 

stating all legislation, benefits of breast milk to the mother and infant, the physiology of 

breastfeeding and the physiological challenges as experienced by breastfeeding mothers. 

These challenges were identified, namely (i) pain, either related to the birthing process or due to 

breastfeeding, (ii) hormonal imbalance leading to insufficient oxytocin and prolactin levels 

resulting in decreased human milk production and (iii) stress and anxiety which could suppress 

human milk production.  

Although breastfeeding legislation did not form part of the review question and data explored for 

this review, it was presented in the background to demonstrate the importance of breastfeeding. 

The focus was on a country like South Africa were EBF rates were as low as 11.9% at the age 

of three months, and 1.5% at the age of six months (Du Plessis, 2016:122).  

2.2 BREASTFEEDING LEGISLATION IN SOUTH AFRICA 

The World Health Organization (WHO), in collaboration with the United Nations Children’s 

Emergency Fund (UNICEF), strived to improve global breastfeeding rates by making 

recommendations regarding breastfeeding and the duration thereof (WHO, 2014:3). These 

organisations emphasise the importance of breastfeeding and human milk to newborn infants, 
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aiming to reduce the mortality rate of children younger than five years. Exclusive breastfeeding 

(EBF) was recommended for the first six months of the infant’s life (WHO, 2016:2-3). The WHO 

and UNICEF defined EBF as infant feeding comprising only human milk, without any additional 

liquids or solids, except oral rehydration solution, drops/syrup of vitamins, minerals or medicines 

for the first six months of the infant’s life (UNICEF, 2011:40). 

Breastfeeding in South-Africa has an introductory rate at birth of 88% (Du Plessis, 2016:122), 

but decreases drastically during follow-up visits at clinics to 8–22% of infants being EBF at six 

months of age (Mhlanga, 2008:133; Du Plessis, 2016:122). EBF rates were low as infants were 

given mixed feeding (human milk mixed with supplemental formula feeds and solids), or early 

cessation of breastfeeding before the infant reaches the ages of six months (Du Plessis, 2016:4 

- 5). Difficulties experienced by breastfeeding mothers could contribute to these low rates of 

EBF in South Africa. The South African government recognised and addressed this problem by 

developing the Tshwane Declaration for the Support of Breastfeeding in South Africa (Du 

Plessis, 2016:4 - 5). This declaration emphasised the importance of breastfeeding, and 

specifically of EBF until the infant reaches six months of age. To achieve this, and to adhere to 

international standards, the Tshwane Declaration stated that no free infant formula would be 

issued at any public facility, except with a well-motivated prescription by a health care provider 

(DOH, 2011:214 - 216).  

A need existed for different methods to increase breastfeeding rates, to meet the goals set by 

the WHO and UNICEF to increase breastfeeding rates to 50%, and to reduce the mortality rate 

of children under five years of age by 2025 (UNICEF, 2015:1).  

The WHO guidelines indicated the importance for HIV-positive mothers to continue 

breastfeeding their infants until they were 12 months old. These infants could be breastfed for 

24 months with a minimum risk of contracting HIV when the mothers were on ARVs. As from the 

age of six months, solid foods should be introduced systematically (WHO, 2016:4). The longer 

an infant received human milk, the lower the mortality rate was (Ogundele & Coulter, 2013:1). 

2.3 LACTATION PHYSIOLOGY: HORMONAL BALANCE AND HUMAN MILK 

EJECTION 

The production of human milk depends on a complex physiological process with an interaction 

of lactation hormones. This hormonal proses that are required during the production of human 

milk are referred to as “Lactogenic hormone complex” (Lawrence & Lawrence, 2015:56). It 

consisted of the hormones progesterone, oestrogen, prolactin and metabolic hormones (Kent, 
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2007:564; Walshaw, 2010:1929). The hormones responsible for the production of breast milk 

can be divided into two groups, namely: 

(i) reproductive hormones (progesterone, oestrogen, placental lactogen, prolactin, 

oxytocin ), and  

(ii) metabolic hormones (glucocorticoids, insulin, growth and thyroid) (Kent, 2007:568).  

The reproductive hormones had a direct influence on the synthesis of human milk whereas the 

metabolic hormones had an indirect influence on the milk production (Walshaw, 2010:1292; 

Lawrence & Lawrence, 2015:60).  

  

Figure 2.1:  Lactogenic hormone complex as compiled by the literature 

Human milk is initiated in the following two stages (Lawrence & Lawrence, 2015:56 - 57):  

1. Secretory differentiation, and 

2. Secretory activation. 

The secretory differentiation is also referred to as lactogenesis I and mainly starts during the 

third trimester of pregnancy to three to four days post-partum (Keith et al., 2012:113). The milk 

produced during the secretory differentiation is called colostrum and is characterised by having 

all the nutrients required by the infant during the first days of infant life (Tudehope, 2013:18). 



 

22 

The nutrient basis of colostrum is a combination of high concentration of proteins, fat-soluble 

vitamins, minerals and immunoglobins (an antibody that is involved in the immune function of 

the mucous membranes) (Walshaw, 2010:1292). Human milk production in this stage does not 

require the tactical stimulation of the infant suckling on the breast, but is the result of the 

hormonal effect during the last trimester of pregnancy and the birthing process (Keith et al., 

2012:113). This results in a spontaneous flow of human milk even before any tactical 

stimulation has taken place.  

During the secretory activation stage, the expulsion of the placenta during birth triggers a 

hormonal reaction where the concentration levels of the hormones oestrogen and progesterone 

are lowered (Kent, 2007:564 - 570). This differentiation in hormonal levels directly after birth 

results in human milk ejaculation. An increase in blood flow with an increase in the uptake of 

oxygen and glucose occurs, with a significant increase in citrate concentration can be seen as 

reliable markers indicating the start of stage II of human milk production, also referred to as 

lactogenesis II (Kent, 2007:567; Lawrence & Lawrence, 2015:57). Stage II usually begins during 

day three to four after delivery when the milk secretion is copious, and the plasma α–

lactalbumin concentration is at the highest. This period is referred to in plain language as “the 

period when the milk comes in”. The human milk produced during this phase is called 

transitional milk, and have a different composition than colostrum. It takes up to ten days for the 

composition of human milk to develop from transitional milk to mature milk. The creation of 

matured human milk are called stage III of lactogenesis, previously referred to as the 

galactopoietic phase (Lawrence & Lawrence, 2015:58 - 67).  
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Figure 2.2:  Three stages of breast milk production 

Tactile stimulation of the breasts increases prolactin receptors, and therefore increase the 

production of human milk (Kent, 2007:567 - 568). This tactile stimulation can either be by the 

infant suckling on the breast or by milk expression manually (Brownell et al., 2012:608) and is a 

neuro-endocrine process (Walshaw, 2010:1294). During this process, nervous impulses are 

triggered and transported from the nipple to the magnocellular oxytocin neurons in the 

hypothalamus resulting in the production of oxytocin in milk ejection.  

The synthesis of oxytocin is stimulated through pulses in the systematic circulation in the breast 

(Walshaw, 2010:1294). The release of oxytocin activates the contraction of the smooth muscles 

in the body and as a result the alveoli in the breast contract resulting in the ejection of breast 

milk (Brownell et al., 2012:609). The higher the oxytocin concentration is, the more effective the 

triggered ejection response will be (Walshaw, 2010:1295). (Brownell et al., 2012:609).  

2.4 MAIN REASONS FOR THE CESSATION OF BREASTFEEDING 

The ideal period of exclusive breastfeeding is six months (WHO, 2014:3 - 4). Most new mothers 

intent to breastfeed for six months. Through research, it became evident that only 32% of all 

infants were still breastfed by the age of 3 months (Neifert & Bunik, 2013:117). These statistics 

were less encouraging in South Africa were only 6% of infants were exclusively breastfed by the 

age of six months in 2014 (Goosen et al., 2014:16). Many reasons were cited for this very low 

complying statistic of EBF. Three main categories came to light as possibly being the reason for 

earlier than the desirable cessation of breastfeeding, namely physical, lactation and emotional 

factors. These categories were developed by the researcher.  

Table 2.1:  Most common reasons for the early cessation of breastfeeding 

Reason for the cessation 

of breastfeeding 
Supportive data 

Percentage of 

discontinuation before six 

months of infant life 

Physical factor presented 

as pain experienced by the 

nursing mother 

Six studies (McClellan et al., 

2012:518; Brown & Jordan, 2013:809; 

Neifert & Bunik, 2013:116; Odom et 

al., 2013:e729; Tully & Ball, 

2014:716; Hobbs et al., 2016:6) 

indicated that pain experienced by the 

breastfeeding mother, either from the 

62% (pain related to the mode 

of delivering). 

23% (pain related to 

breastfeeding). 
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Reason for the cessation 

of breastfeeding 
Supportive data 

Percentage of 

discontinuation before six 

months of infant life 

mode of delivery or experienced as 

breastfeeding related pain. 

Lactation factor Eight studies (Hurst, 2007:588; 

Walshaw, 2010:1293; Aluka-Arowolo 

& Adekoya, 2012:2; Brownell et al., 

2012:609; Dashti et al., 2014:712; 

Robert et al., 2014:6; Kair & Colaizy, 

2016:252; Procelli, 2016:4) cited 

lactation factors as a reason for 

earlier than the desirable cessation of 

breastfeeding. This could be 

categorised as perceived insufficient 

milk (PIM) supply and delayed 

lactogenesis II (DLII). 

50% (PIM) 

15% (DLII) 

Emotional factor as seen in 

stress and anxiety 

experienced by the nursing 

mother 

Nine studies (Brown & Jordan, 

2013:273; Debes et al., 2013:7; 

Dennis et al., 2013:76; Figueiredo et 

al., 2013:332; Fox et al., 2015:11; 

Keely et al., 2015:532; Chaplin et al., 

2016:144; Chaput et al., 2016:e103; 

Kossakowska, 2016:10) cited 

emotional factors as the reason for 

cessation where stress and anxiety 

were experienced by the nursing 

mother. 

8% 

 

2.4.1 Physiological factor 

The cessation of breastfeeding was attributed to difficulties caused by physical pain and the 

adverse effect of analgesics on the lactogenic hormone complex, ultimately having a negative 

impact on the lactating process (Brown & Jordan, 2013:809; Odom et al., 2013:e729; Tully & 

Ball, 2014:716). Through research, it became evident that nursing mothers who discontinued 

breastfeeding during the first week after delivery, cited physical pain and painful, cracked 



 

25 

nipples. This was caused by difficult breastfeeding due to physical pain experienced (McClellan 

et al., 2012:518). The experience of physical pain was directly linked to the following situations: 

 pain caused by the birthing process, 

 where a traumatic birth was experienced, either with an assisted vaginal delivery or by 

a caesarean section, and  

 pain experienced through cracked and painful nipples (Brown & Jordan, 2013:809; 

Neifert & Bunik, 2013:116; Hobbs et al., 2016:6).  

 

 

Fig 2.3: Negative impact of pain on breastfeeding outcome as compiled by literature 

2.4.2 Hormones 

Problems with the hormones can lead to perceived Insufficient Milk (PIM) supply could be a 

reason for the cessation of breastfeeding. Women with inadequate information about 

breastfeeding and those who were educationally disadvantaged were more likely to name PIM 

as a reason for early cessation of breastfeeding (Robert et al., 2014:6). Delayed lactogenesis II 

(DL II) occurred when the period between the production of colostrum (lactogenesis I) and the 

establishment of mature milk (lactogenesis III) was extended (Hurst, 2007:588). Delayed 

lactogenesis II leads to inadequate milk supply. Considering that these reasons for 

discontinuation of breastfeeding were linked to hormonal influences on breastfeeding, one can 

assume that the negative impact on the hormonal production could result in difficulties with milk 
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production and ejection processes (Walshaw, 2010:1293; Brownell et al., 2012:609). The 

overall outcome of breastfeeding depended on the success of feeding during the first weeks 

after delivery. Problems that were experienced during this period led to the early cessation of 

breastfeeding and could explain the cessation rate of 50% of breastfeeding mothers during this 

time (Procelli, 2005:4).  

With the exploration of literature, specific musical elements were presented as being beneficial 

to support breastfeeding. These musical elements address the problems experienced by the 

lactating mother. 

2.5 MUSIC THERAPY 

Based on the literature reviewed, it became evident that a distinction should be made between 

music therapy and the therapeutic use of music (or music medicine as some authors prefer to 

use the latter term). Music therapy is the administration of music for healing purposes by a 

trained and certified music therapist (Nilsson, 2008:780). Therapeutic music or music medicine 

referred to “passive listening to pre-recorded music” which could be administrated by any 

person with a relationship to the patient (Bradt & Dileo, 2009:6). For this literature review, the 

uses of music as a therapeutic medium were explored. Several studies investigating the effect 

of music on the human body reported inconsistent results. However, when the parameters used 

by the researchers were individualised, improved correlations were obtained. By describing 

research results related to the effect of music interventions on the physiological responses 

affecting lactation and breastfeeding, it became apparent that music could play a role in 

improving lactation.  

Controversy exists on the most effective music to use as a therapeutic medium. Some authors 

claimed that self-selected music had a higher value (Walworth, 2010:338; Crawford et al., 

2013:224 - 229; Jiang et al., 2013:201 - 205). However, another study suggested that the tempo 

of the music was more important for experiencing a relaxing effect, than the music style or 

personal preference (Bernardi et al., 2006:450 - 451). Musical elements with value to the user 

were cited in the reviewed literature as:  

i. Tempo: slower or meditative music with a consistent beat of 60-80 per minute that 

mimics the heartbeat, with repetitions (Bernardi et al., 2006:445; Walworth, 2010:337; 

Tan et al., 2012:150). The idea was to replicate the beat or tempo of the human heart 

(Lai et al., 2006:140). 

ii. Melodic structure: absence of strong rhythms, repetitive and simple tunes. This music 

reduces anxiety experienced by the listener (Bhana & Botha, 2014:7). 
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iii. Music dynamic: soft and quiet music, with predictable aspects, meditative music 

decreases the heart rate, respiration and blood pressure of the listener (Bernardi et al., 

2006:447; Tan et al., 2012:151). Music with this dynamic lower the stress response and 

pain experience of the listener (Crawford et al., 2013:225). 

iv. Music character: the absence of voice and lyrics were significant, piano music or string 

instruments were suggested and resulted in less pain and anxiety experienced 

(Walworth, 2010:336; Tan et al., 2012:177; Crawford et al., 2013:229). 

The effect of music on the physiological lactation processes will be discussed in sections 2.5.1 

and 2.5.3. 

2.5.1 The influence of music on pain 

One of the main difficulties experienced during breastfeeding is pain experienced by the 

lactating women. This pain can be attributed to physical and psychological experiences of the 

lactating women (Ebneshahidi & Mohseni, 2008:370 - 383; Engwall & Duppils, 2009:371 - 383). 

Also, pain experienced during and after the baby’s birth and pain resulting from breastfeeding 

like painful and cracked nipples (Karlström et al., 2007:434). While the use of analgesics and 

opioids can relieve pain, the impact on breastfeeding and bonding could be detrimental. By 

using analgesics and opioids, the mother-infant bonding process might be compromised by 

delaying mother-infant contact. Furthermore, the mother’s ability to care for the infant directly 

after delivery could be limited due to the side-effects of analgesics like sleepiness and 

suppressed lactation hormones (Ebneshahidi & Mohseni, 2008:830; Engwall & Duppils, 

2009:370 - 383; Bernatzky et al., 2011:1989). Pain control is essential for ensuring successful 

breastfeeding.  

Exposure to music after caesarean sections was reportedly associated with decreased 

postoperative pain experiences (Engwall & Duppils, 2009:370). The auditory pathway has an 

inhibiting effect on the pathway of pain. This interaction between these pathways prevented the 

nociceptive stimuli of the central nervous system transmission (Şen et al., 2009:111). This 

mechanism resulted in a similar decrease in pain experienced as when opioids are  

administrated (Şen et al., 2009:224 - 226) and acted as an N-methyl-D-aspartate receptor 

(NMDA) antagonist. A lowering in the blood pressure and heart rate were also reported when 

exposed to the therapeutic uses of music. The significance of this physiological effect implied 

that when music is used therapeutically, women experienced less pain after caesarean sections 

and required fewer analgesics (Ebneshahidi & Mohseni, 2008:827; Engwall & Duppils, 

2009:371; Şen et al., 2009:112).  
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2.5.2 Music and hormonal balance (oxytocin and prolactin) affecting human milk 

production and ejection 

Oxytocin and prolactin hormones are directly linked to breastfeeding and breast milk production. 

Women who used therapeutic methods of music listening reportedly had higher concentrations 

of these hormones than lactating mothers who were not exposed to music interventions 

(Nilsson, 2009:201 - 207).  

While it became evident that stress and anxiety might have a decreasing effect on the 

concentration of oxytocin and prolactin, the effective treatment of stress and anxiety will have an 

increasing effect on these hormones. Thus, breast milk production and breastfeeding outcomes 

are improved. (Colliver, 2015:12 - 13).  

2.5.3 The impact of music on stress and anxiety 

Stress and anxiety can be an underlying cause of physical and psychological diseases, 

specifically when exposed to excessive stress or anxiety (Elliot et al., 2011:265). Lactating 

mothers experience different levels of stress and anxiety during their breastfeeding journey 

(Jayamala et al., 2015:1 - 4) which may have a negative influence on the production of human 

milk (Lai et al., 2006:139). Lactating mothers who experienced anxiety led to a hormonal 

imbalance in the body where there was a lowering in the concentration of oxytocin and prolactin 

levels (Colliver, 2015:12 - 13). This in return resulted in a lowering of human milk production. 

A positive correlation existed between the lowering of stress levels and increased breast milk 

production (Jayamala et al., 2015:1 - 4). When exposed to the relaxing effect of music, the 

salivary cortisol levels in lactating women were lower. As a result, women reportedly felt more 

relaxed and less anxious (Lai et al., 2006:145; Jayamala et al., 2015:2). When exposed to 

therapeutic music listening over a two week period, a reduction in stress and anxiety, and 

depression were reported (Cervellin & Lippi, 2011:371). When listening to music, a relaxation 

response was triggered (Zanardo et al., 2011:321 - 323) which lowered cortisol levels, implying 

reduced stress levels (Nilsson, 2009:2159). Thus, when exposed to music listening with specific 

elements (soft, slow music with 60-80 beats per minute, no vocals preferably using pianos or 

string instruments), a lower heart rate, respiration, and blood pressure were noted (Leardi et al., 

2007:943 - 947; Nilsson, 2009:206 - 207).  

Chapter two provided background information with the main focus on separate aspects of 

reasons for failure to EBF and the influence of music. Further research need to be done to 

determine how specific music with defined elements, does influence the lactating mother’s 
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physiological functioning in such a manner that breastfeeding problems and difficulties will 

improve when listening to this specific music. 

2.6 SUMMARY 

Breastfeeding difficulties could lead to earlier than the desirable cessation of breastfeeding, 

before the infant reaches six months of age, or even before the infant reaches six weeks of age. 

Improving breastfeeding outcomes and overcoming identified breastfeeding challenges remain 

problematic. During the exploration of data, music was identified as a potential cost-effective 

intervention (at home) to address some of these challenges and to improve breastfeeding 

outcomes.  

The use of therapeutic music with elements of a slow, repetitive tempo replicating the heartbeat 

of a person, which is soft without any voices, using preferably piano or string instruments, could 

have benefits for enhanced lactation and breastfeeding outcomes. By stimulating a calming 

effect, stress and anxiety were reportedly lower, the hormonal interactions responsible for 

lactation were positively stimulated resulting in improved breast milk production and ejection, 

and providing a cost-effective way of pain control through the use of music therapy. Thus, the 

use of specific musical elements could enhance milk production and ejection with positive 

influences on lactation and breastfeeding outcomes. 

The main focus of this chapter was to provide literature background to understand the research 

question, namely “which musical elements could positively influence physiological responses, 

with specific reference to physical, hormonal and emotional factors, in the lactating woman to 

enhance lactation and breastfeeding outcomes?” and to identify the best keywords to improve 

the literature search conducted. Through a thorough review of available research and articles, 

relevant sources were identified that could provide insight into and understanding of the 

potential impact of specific musical elements on the lactation process and breastfeeding 

outcomes.  

Chapter three present the study conducted to answer the research question using the 

integrated literature review method, using the keywords derived from this chapter as 

background.  
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CHAPTER 3 

ARTICLE 

INTRODUCTION 

Chapter 3 presents the results obtained from conducting the systematic review in an article 

format. The article has been written according to the author guidelines of The Journal of Human 

Lactation (presented in annexure G). According to the guidelines, references must adhere to the 

APA format. The writing style must be similar to that of the American Medical Association 

Manual Style. As the article has not yet been submitted for publication, no permission was 

required from the relevant journal for including the article in this thesis. Such information will be 

requested when the article is submitted to the journal. Furthermore, the dissertation will not be 

uploaded on the NWU repository until the manuscript has been accepted for publication to 

ensure that a false plagiarism report is not obtained. According to the author guidelines, no page 

number or header is required and are used for this dissertation only.  

The use of the following terms was adopted in the context of this journal article:  

 Human milk rather than breast milk. 

 Milk ejection rather than milk let-down. 

 Breastfeeding to be used as one word. 
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The journal gave a specific word count to which the researcher had to adhere:  

Abstract: 239 words (250 according to guidelines) 

Article:  2 996 words (4 000 words, excluding the abstract, figures, tables and the list of 

references) 

For further author guidelines of the Journal of Human lactation, please see Annexure G.  
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ABSTRACT 

Background: Physiological challenges in breastfeeding can cause early breastfeeding cessation. 

The aim of this study was to explore the elements in therapeutic music that could influence 

physiological responses in the lactating mother to enhance the breastfeeding outcome in a cost-

effective method to improve overall breastfeeding outcome.  

Research aim/objectives: This study attempted to identify breastfeeding challenges associated 

with physiological breastfeeding responses. Furthermore, to identify specific elements of 

therapeutic music that could enhance physiological breastfeeding responses.  

Method: A systematic review of relevant literature was conducted, and empirical research 

findings were synthesised to meet the study objectives. Six steps were followed, namely (i) 

formulating a review question, (ii) literature search and sampling, (iii) critical analyses of data 

gathered, (iv) evaluation of data, (v) interpretation of data, and (vi) presentation of the results.  

Results: Elements of music that improve physiological responses in lactating mothers were 

identified as a slower tempo of 60-80 beats per minute, mimicking the heartbeat, with music that 

is repetitive, simple, and soft; without voices, preferably using pianos or string instruments. The 

benefit of therapeutic music possessing the elements can be seen in lactating women in a 

lowering of salivary cortisol levels, indicating less anxiety, and increasing of human milk 

production. Listening to music composing of these elements has the same effect than using 

analgesia as the auditory and pain pathway are similar.  

Conclusion: With the therapeutic use of music, lactations, and breastfeeding outcomes could be 

enhanced using a cost-effective strategy implemented at home. 
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KEY MESSAGE 

 Early cessation of breastfeeding are directly linked to three categories: physical, 

hormonal and emotional factors.  

 Scientific information underlying the beneficial uses of therapeutic music has been 

widely published, but its application to enhance lactation and breastfeeding outcomes 

still needs to be studied.  

 This study provide evidence that the use of therapeutic music can enhance the 

breastfeeding outcome when lactating women are exposed to the use thereof. 

 Further studies need to be conducted to formulate a scientific program lactating mothers 

can use at home, containing musical elements identified through this study, to enhance 

breastfeeding outcomes.  
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MANUSCRIPT 

BACKGROUND 

Exclusive breastfeeding (EBF) till six months of infant life are decreasing drastically in South-

Africa, with only 22 % of infants reported to have EBF (Du Plessis, 2016:4 - 5) and only 6 % 

thereof have been EBF for six months of infant age (Goosen et al., 2014:14). Many reasons were 

reported to contribute to this decrease, and breastfeeding difficulty cited as the main reason for 

disconsolation prior to six months of infant life (Du Plessis & Pereira, 2013:127). Policies were 

developed in South-Africa to address this issue, and the Tshwane Declaration of support for 

breastfeeding in South Africa were developed (Du Plessis & Pereira, 2013:120). This declaration 

stated that no free formula milk would be issued by any public facility, except with a prescription 

by a qualified health professional (Du Plessis & Pereira, 2013:121). The Tshwane Declaration 

were formulated to be in line with the Millennium Developmental Goals (MDGs) that aimed to 

decrease child mortality by 2015. However, this goal was not reached, and the MDGs were 

replaced in 2016 by the Sustainable Developmental Goals (SDGs) (WHO, 2016:6). In line with 

these global health aims, organisations like WHO and UNICEF implemented policies to promote 

and protect EBF during the first six months of infant life. According to these organisations, EBF 

implied that an infant received breast milk only, with no other liquids or solids given, except oral 

rehydration solution, drops/syrup of vitamins, minerals or medications. It was advised that EBF 

continue for six months (WHO, 2016:5 - 6).  

Breastfeeding success depends on the experience of the nursing mother during the first few days 

post-partum (Hall et al., 2014:259). According to research the reasons for early cessation of 

breastfeeding were either physical, lactation (hormonal), or emotional factors (Aluka-Arowolo & 

Adekoya, 2012:4671; Odom et al., 2013:e729). Physical factors that have a negative impact on 

breastfeeding can be described as pain experienced by the lactating mother, where the pain was 

attributed to painful and cracked nipples or physical pain due to the birthing process – either 
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difficult normal delivery or caesarean section (McClellan et al., 2012:518; Brown & Jordan, 

2013:809; Neifert & Bunik, 2013:116; Hobbs et al., 2016:6). Hormonal factors experienced by 

lactating mothers are having an adverse impact on the lactating hormonal production. The results 

are  insufficient milk supply and difficulties in the milk ejection processes (Brownell et al., 

2012:609; Robert et al., 2014:6). The consequence of the inadequate production of the lactogenic 

hormonal complex was seen in the difficulty in the production of human milk (Brownell et al., 

2012:609; Robert et al., 2014:6). The hormones responsible for the production of breast milk 

could be divided into two groups, namely: 

i. reproductive hormones (progesterone, oestrogen, placental lactogen, prolactin, 

oxytocin), and  

ii. metabolic hormones (glucocorticoids, insulin, growth and thyroid). .  

The reproductive hormones have a direct influence on the synthesis of human milk, whereas the 

metabolic hormones had an indirect influence on the milk production (Lawrence & Lawrence, 

2015:60). 

Emotional challenges can be experienced as stress and anxiety by the breastfeeding woman, 

which can cause underlying physical and psychological diseases (Jayamala et al., 2015:3). This 

had an adverse impact on the lactogenic hormonal complex production. Thus, a lower than 

normal concentration of the hormones, especially oxytocin and prolactin, results in inadequate 

human milk production (Colliver, 2015:12). 

A need arises for a cost-effective method to address these challenges, which can be used by 

breastfeeding mothers to improve the outcome of breastfeeding rates. Through research 

available, it became evident that the use of therapeutic music might have a positive effect on the 

physical, hormonal, and emotional challenges experienced. Therefore, it might increase the 

production of human milk supply, leading to increased breastfeeding rates.  
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The question arose as to what music to use to enhance the breastfeeding rates, and which specific 

elements of the music could influence the physical, hormonal and emotional challenges 

experienced.  

AIMS AND OBJECTIVE 

The research aimed to explore therapeutic musical elements that could influence the 

physiological responses presenting as physical, hormonal and emotional factors in the lactating 

woman with the aim to improve breastfeeding outcome. The musical elements identified should 

have a positive impact on pain experience, hormonal imbalance and anxiety levels experience by 

lactating women.  

The objective was to identify specific musical elements that could enhance the physiological 

responses related to lactation outcomes that were identified as ineffective physiological 

responses in lactating women, where the physiological responses refer to physical, hormonal 

and/or emotional challenges.  

METHOD 

Design 

A systematic explorative review (SR) was conducted to identify the best available evidence 

concerning the research phenomenon, namely which musical elements could positively influence 

physiological responses, with specific reference to physical, hormonal and emotional factors in 

the breastfeeding woman, to enhance breastfeeding and lactation outcome. 

Data sources were identified and appraised using the John’s Hopkins Appraisal Instrument for 

Research (Newhouse et al., 2007:100) to evaluate the relevance of the data to the question asked 

(Magarey, 2001:376). Also, to enable data synthesis to be completed (Whittemore & Knafl, 

2005a:547). A systematic process was followed in this research, which utilized the five phases of 

a systematic review as described by Whittemore & Knafl. These phases included:  
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1. Developing a review question.  

2. Literature search and sampling. 

3. Critical appraisal of data included. 

4. Evaluation of data. 

5. Data interpretation and presentation of results. 

The researcher considered the systematic review to be the best method to search existing data 

and gather information on the topic to answer the research question. Furthermore, to identify the 

possible need for further research.  A systematic review (SR) method was used to critically 

synthesise all available evidence on the topic of musical elements to address breastfeeding 

difficulties. This type of review was chosen as the literature included were exclusively from 

research studies. No other non-research sources, e.g. guidelines, were considerate for inclusion.  

A systematic review (SR) is the assessment of all of the research done in a systematic and 

explicit method to answer the relevant research question. All information sources were 

identified, selected and appraised to determine the relevance to the review question before any 

document was included in the systematic review (Magarey, 2001:376). A combination of 

qualitative and quantitative data were included in the sample. This enabled a comprehensive data 

collection and data synthesis procedure to be performed (Whittemore & Knafl, 2005a:547).  

A systematic review add added value to evidence-based practice (EBP) (Whittemore & Knafl, 

2005a:546 - 553). A systematic review aimed to gather and identify relevant data of high-quality 

studies in an unbiased manner to provide a comprehensive understanding of the phenomenon 

that was being researched (Grove et al., 2014:619). A systematic review approach enabled the 

researcher to reduce potential bias (Whittemore & Knafl, 2005a:553). 

 

Step one: Review question 

A review question is formulated with the aim to guide the systematic review and ensure that the 

best keywords are selected, with the broader aim to find the best evidence on the topic.  

The PIO format was used to syntheses data (De Souza et al., 2010b:102) and is divided as follows: 
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 P –  Population (population in the primary studies – breastfeeding women and breastfeeding 

infants) 

 I –  Intervention needed in practice (therapeutic musical elements e.g.  music that is slow and 

soft with a repetitive tempo) 

 O –  Outcome (to identify and describe the elements of music to be used to improve 

breastfeeding outcome, to improve breastfeeding rates at six months, less breastfeeding related 

pain, signs of enhance production of oxytocin and prolactin, as well as improvement on the 

emotional state of the breastfeeding mother) 

By using the PIO format, the following review question was formulated: Which music elements 

will have a positive influence on the production of oxytocin and prolactin affecting human milk 

production and breastfeeding outcomes such as improved breastfeeding rates at six months, 

less breastfeeding related pain, signs of enhance production of oxytocin and prolactin, and 

improved emotional state of breastfeeding mother?  

Searches conducted included the following elements: 

 All keywords were MeSH (Medical Subject Headings) approved.  

 The systematic literature search was conducted using the EBSCOhost, Medline, 

SAePublications, and Science Direct databases.  

 A cross-check was done by searching Google Scholar to ensure a comprehensive data 

search. 

Step two: Inclusion/exclusion criteria 

Inclusion and exclusion criteria were specified before the research commenced (Whittemore & 

Knafl, 2005a:58). These criteria played a significant role in selecting relevant data sources.  

The inclusion criteria were formulated as follows:  

1. The studies regarding physical response experienced due to music exposure. 

2. Primary studies included preventing duplications of studies and data identified. 
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3. Studies focussing on breastfeeding difficulties from birth. 

4. Studies focussing on early cessation of breastfeeding. 

5. Studies focusing on the effect of music on breastfeeding outcome. 

6. Studies focusing on the effect of music on pain experienced. 

7. Studies focusing on the effect of music on hormones. 

8. Studies focusing on the effect of music on stress. 

9. Studies between 2012 and 2017 to meet the preference of the Journal of Human 

Lactation to have publication of not older than 5 year, at the time when the data search 

was conducted.  

The exclusion criteria were formulated as follows:  

1. All secondary studies to prevent irrelevance and out of date sources used/ non-research 

reports to limit the risk of bias. 

2. Studies using a combination of music with another form of intervention to achieve the 

study goals set. 

3. Studies where the population of breastfeeding infants were not followed from birth. 

4. Studies which include sound as an intervention, and not music. 

5. Studies focusing on breastfeeding difficulties due to anatomical defects, e.g. cleft pallet, 

ankyloglossia, etc.  

6. Studies where the content was unrelated to the research question in this review. 

Step three: Recording the literature search 

The EPPI-programme (Evidence of Policy and Practice reference) was used to keep a complete 

record of all literature searches. This enabled accurate data recordkeeping and providing 
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statistical information on search terms, databases used, search strategies, and inclusion/exclusion 

criteria (Whittemore & Knafl, 2005a:548). The PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) diagram was also used to keep track and provide a 

visual presentation of all searches (Moher et al., 2009:264 - 269). [Preferred placement of fig 1: 

PRISMA flow diagram] In this step, the keywords were imported on the selected platforms 

(Medline, SAePublications, Ebscohost, Google Scholar, Science Direct). These keywords 

included (i) discontinue breastfeeding, (ii) breastfeeding challenges and physiological 

challenges, (iii) breastfeeding and difficulties, (iv) music and breastfeeding, (v) music therapy 

and pain, (vi) music therapy and hormones, and (vii) music therapy and stress.  

After reading the titles and abstracts, all the articles which obviously did not fit the selection 

criteria for this study were discarded (n=75), duplicates were deleted (n=75), dates prior to 2012 

(n=165), and the remainder of the articles (n=149) were read in full to ensure that they fitted the 

inclusion criteria. After reading the full text, 71 articles were selected for critical appraisal. A 

record was kept of all the excluded articles, and the reasons for exclusion were stated. This 

would ensure a proper audit trail if another researcher wanted to duplicate or update the study. 

Step four: Critical appraisal and data evaluation 

All studies selected by using the inclusion and exclusion data were critically appraised during the 

last phase of the sampling process (De Souza et al., 2010b)A total of 71 articles were now 

forming part of the sample.  

The John’s Hopkins Appraisal Instrument was used for the evaluation of rigour and the 

characteristics of the included studies (Newhouse et al., 2007:99). This tool provided 

standardisation to evaluate included data critically and was, therefore, the preferred tool. This 

instrument evaluated studies as being of high, reasonable or low quality. The strength of 

evidence rated from level 1-3 (one being the strongest). Each study was critically evaluated using 



 

42 

the John’s Hopkins Appraisal Instrument and the findings recorded on a data sheet. Studies that 

used music as an intervention for treatment of pain, anxiety and/or stress, and effecting the 

hormonal balance specifically oxytocin and prolactin, were also included in the sample, as little 

evidence were found where the use of music had an effect on these breastfeeding related 

problems.  

The researcher captured and concluded each study by using the data sheet (Annexure E) to 

evaluate the quality and strength of evidence collected.  

The independent co-reviewer followed the same search strategy than the reviewer and concurred 

on the exclusion or inclusion of articles, and the level of evidence of the articles appraised. An 

independent co-reviewer also evaluated the included data sources to ensure a rigorous research 

process and results, using the same process than the researcher. This enhanced the validity and 

credibility of the results based on the conducted systematic literature review.  

The next step in this process was to compile a data extraction document which aimed to 

summarise the studies selected for the sample. For this extraction document, each of the studies 

included had a good too high quality rating, and  in the critical appraisal was listed in a table, and 

the population, context, methodology, main findings and limitations were presented (annexure 

F).  

RESULTS 

Step five: Data interpretation 

Data synthesis comprised data gathered from the previous phases. Data were included from both 

qualitative and quantitative designs (Dixon-Woods et al., 2005:15). The data extraction table was 

used to identify recurring themes. The following themes emerged:  

i. breastfeeding difficulties (11 studies identified),  

ii. music uses to reduce pain (11 studies identified),  
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iii. music uses to improve hormonal imbalances (9 studies identified), and  

iv. music uses to reduce stress (12 studies identified).  

 

These findings are presented in Table 1.  

The findings from this process will be discussed in the results section (annexure F) [Preferred 

placement of table 1: Data synthesis table] 

DISCUSSION 

Pregnant women intent to breastfeed for six months at least, but only 32 % of all infants are 

breastfed by three months of age (Neifert & Bunik, 2013:117). Reasons for this earlier-than-

desired cessation of breastfeeding could be divided into three groups, namely (i) physical factors 

presented as pain experienced by the lactating mother, (ii) hormonal factors, and (iii) emotional 

factors as seen in stress and anxiety as experienced by the lactating mother.  

Pain experienced by the breastfeeding woman was reported as one of the biggest reasons for 

discontinue of breastfeeding. Six studies (McClellan et al., 2012:518; Brown & Jordan, 

2013:809; Neifert & Bunik, 2013:116; Odom et al., 2013:e729; Tully & Ball, 2014:716; Hobbs 

et al., 2016:6) indicated pain could either be from the mode of delivery (traumatic vaginal 

delivery or caesarian section) (McClellan et al., 2012:518; Hobbs et al., 2016:6), or pain related 

to breastfeeding (Brown & Jordan, 2013:809; Neifert & Bunik, 2013:116). The auditory pathway 

has an inhibiting effect on the pathway of pain. Thus, the mechanism whereby pain could be 

reduced by music, act as preventative of the nociceptive stimuli of the central nervous system 

transmission, replicating the effect of opioids to reduce pain (Engwall & Dupils, 2009:370; Şen 

et al., 2009:224 - 226).  

Another reason for discontinuing breastfeeding is the hormonal factor, where lactogenic 

hormones are directly responsible for the production of human milk (Lawrence & Lawrence, 
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2015:56). Eight studies (Hurst, 2007:588; Walshaw, 2010:1293; Aluka-Arowolo & Adekoya, 

2012:2; Brownell et al., 2012:609; Dashti et al., 2014:712; Robert et al., 2014:6; Kair & Colaizy, 

2016:252; Procelli, 2016:4) cited lactation factors as a reason for earlier than the desirable 

cessation of breastfeeding. This could be categorised as perceived insufficient milk (PIM) supply 

and delayed lactogenesis II (DLII). However, stress can cause a decrease in these hormones.  

Two of these hormones are oxytocin and prolactin. Thus, the effective treatment and 

management of stress and anxiety during breastfeeding could also relate to improved human 

milk production (Colliver, 2015:12 - 13). This provides evidence that the three factors (physical, 

hormonal and emotional) inhibiting breastfeeding outcomes are entwined.  

The last factor is the emotional factor referring to the stress and anxiety breastfeeding women 

experience and the adverse effect thereof (Jayamala et al., 2015:1 - 4). Nine studies (Brown & 

Jordan, 2013:273; Debes et al., 2013:7; Dennis et al., 2013:76; Figueiredo et al., 2013:332; Fox 

et al., 2015:11; Keely et al., 2015:532; Chaplin et al., 2016:144; Chaput et al., 2016:e103; 

Kossakowska, 2016:10) cited emotional factors as the reason for cessation where stress and 

anxiety were experienced by the nursing mother. The stress and anxiety experience could also be 

the underlying cause of physical and psychological diseases (Elliot et al., 2011:265). Further 

evidence indicated that the lower the stress and anxiety levels in a breastfeeding woman, the 

higher is the human milk production (Jayamala et al., 2015). The benefit of therapeutic music 

with the identified elements can be seen when a breastfeeding woman was exposed to this music 

in a therapeutic environment.  

A lower salivary cortisol level indicate a more relaxed and less anxious feeling, and thus 

increased human milk production (Lai et al., 2006:145; Nilsson, 2009:2159; Cervellin & Lippi, 

2011:371; Zanardo et al., 2011:321).  

 Data gathered and analysed during the first three phases were compared to findings reported by 

other sources (de Souza et al., 2010a). This phase was critical to identify gaps in research-related 
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knowledge to established priorities for future studies. Gathered data were interpreted in order to 

answer the research question at hand. The researcher formulated conclusions from accurate data 

collection. All information were compared resulting in an unbiased interpretation of the literature 

to answer the research question best at hand (Whittemore & Knafl, 2005b:553). Through these 

interpretations it became evident that the use of therapeutic music can be divided into four 

categories: The use of the therapeutic music became evident in the research mainly with four 

categories:  

i. music tempo,  

ii. music structure,  

iii. music dynamics, and  

iv. music character.  

Music tempo refers to slow, repetitive, meditative music used with a beat of 60–80 per minute, 

replicating the normal human heartbeat (Cervellin & Lippi, 2011:372). Further studies indicated 

that music with the element of replicating the human heartbeat had a positive calming effect on 

the listener’s heartbeat and respiratory rate (Bernardi et al., 2006:451; Lai et al., 2006:140; 

Walworth, 2010:338; Bernatzky et al., 2011:1991; Tan et al., 2012:150). Music dynamics refer to 

soft and quiet music, with predictable aspects that decreased the heart rate, respiration and blood 

pressure of the listener (Bernardi et al., 2006:447; Tan et al., 2012:151). Music character refer to 

the absence of voices and lyrics (Crawford et al., 2013:229) with music preference that includes 

only  piano and strings as to voices (Walworth, 2010:336).  

Musical elements that could enhance the physiology of lactation and thus, by implication, 

breastfeeding outcomes include slow, repetitive, meditative music with 60-80 beats per minute 

without voices using string instruments or pianos. An increase in these hormones was noted in 

breastfeeding women exposed to therapeutic music with elements listed above (Nilsson, 
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2009:201 - 207).  These musical elements could help to reduce pain and limit the use of 

analgesics, increasing the release of the lactating hormones (oxytocin and prolactin), thus 

improving lactation and breastfeeding outcomes. 

LIMITATIONS 

The field of data collection was limited as few studies that aimed to identify music elements and 

the effect thereof could be traced that examined the effect of music on lactation. Thus, the 

researcher had to broaden the search to include studies that examined the effect of music on the 

physiological difficulties of breastfeeding (pain, hormonal imbalance and stress and anxiety) 

experienced by the lactating woman. A further limitation to the study was the time limit (2012 – 

2017) as directed by the publishing journal that data collection must not be older than five years. 

This excluded research conducted prior to 2012 of which could have been of value. Although 

information is available about different aspects, the combination thereof with the effect of music 

on lactation requires further research. This review provided scientific evidence about the benefits 

of musical elements for enhancing the physiology of lactation and breastfeeding outcomes. 

However, no empirical study was conducted, and future studies should test the empirical 

evidence of implementing such a program. A more in-depth study of music therapy as 

breastfeeding intervention could be done by a specialist in both music therapy and breastfeeding 

to develop a programme. 

CONCLUSION 

Appropriate musical elements composing of slow, soft music with a repetitive tempo of 60 – 80 

beats per minute replicating the normal heart beat of an adult person, without voices and 

preferable using string instruments and/or piano can be beneficial to improve breastfeeding 

outcome. These musical elements helps to set a calming mood that could help to reduce the 

anxiety levels and thus reduce the pain experience ofthe lactating mother. The conclusion could 
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then be made, when referring to the research conducted, that therapeutic music with these 

elements could positively influence the lactating mother to improve breastfeeding outcome at 

home. This use of therapeutic music could form part of a cost-effective strategy that can be  used 

by lactating mothers at home.  
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CHAPTER 4 

CONCLUSIONS, LIMITATIONS AND RECOMMENDATION 

4.1  INTRODUCTION 

In this final chapter, conclusions will be presented based on the data gathered and analysed 

during the current review. The research question, namely “Which musical elements could 

positively influence physiological responses, with specific reference to physical, hormonal and 

emotional factors, in the lactating woman to enhance lactation and breastfeeding outcomes?” 

provided the background for this study. Also, the possibility of recommending further research 

on the topic were examined. Limitations encountered during the research process are also 

described in this chapter.  

4.2  PURPOSE AND OBJECTIVES OF THE STUDY 

The aim of this research was to explore the therapeutic musical elements that could influence 

the physiological response in the lactating woman to improve breastfeeding outcome. These 

physiological responses can be devided into three groups, i. Physical, ii. Hormonal, and iii. 

Emotional factors. The aim was to explore the positive effect these physiological responses 

should have on pain, hormonal imbalance and stress and anxiety as experienced by the 

lactating woman. Evidence collected in this review support the recommendation of the 

development of a therapeutic program where music with specific elements identified in this 

review to enhance lactation and breastfeeding outcome is used in a cost-effective method. 

Objective two was to identify specific musical elements that could enhance the physiological 

responses related to lactational and breastfeeding outcomes. These elements were identified as 

music with slow, repetitive, meditative music used with a beat of 60 – 80 per minute, imitating 

the normal human heartbeat and thus has a positive calming effect on the lactating mother 

resulting in a decrease in anxiety and pain experienced.  

4.3 LIMITATIONS OF THE STUDY 

Scientific evidence on the use of music to enhance lactation and to address selected 

physiological breastfeeding challenges proved to be limited. However, research had been done 

on the effect of music on the different physiological challenges relevant to breastfeeding (pain, 

hormonal imbalance, stress and anxiety).  

Culture was not taken into account in this study. It is unclear whether exposure to cultural 

(traditional) music may have a similar result. The effect of music exposure during pregnancy 
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was not taken into account, and further studies are recommended to determine the effect 

thereof. No empirical study was conducted. Future studies should test the empirical evidence of 

implementing such a program. 

4.4 RECOMMENDATIONS 

4.3.1 Recommendations for practice 

Scientific evidence revealed the benefit of using music to enhance the physiology of lactation 

and breastfeeding outcomes. Lactating mothers should be introduced to the use of therapeutic 

music as a cost-effective home strategy to enhance milk production and ejection and 

breastfeeding outcomes. The focus of the music must be on slow tempo, with a beat of 60 to 80 

beats per minute, piano or string instrumental music, with repetition as research support these 

elements to positively influence the human milk production by reducing pain experienced by the 

breastfeeding mother. Furthermore, a positive influence can be seen on the lactation hormonal 

complex, and the relaxing effect of music on the breastfeeding mother.   

4.3.2 Recommendations for further research 

The physiological effect of music appears to be inadequately understood, and further research 

is required to study this topic. Future studies should develop and test a programme comprising 

specific elements of music (slow, soft, repetitive music with a tempo of 60-80 beats per minute 

replicating the heartbeat of a person, without voices, using pianos or string instruments). Such a 

programme could provide a cost-effective strategy to enhance lactation and thus breastfeeding 

rates while reducing anxiety amongst breastfeeding women in a cost-effective, safe way. 

Another possibility for future research is to study the effect that such music will have on the 

breastfeeding baby and the baby’s sleep-wake cycle. Moreover, the effect of culture (traditional) 

music on the effect of the experience by the breastfeeding woman to the music were not taken 

into consideration.  

4.3.3 Recommendations for education 

Nursing and midwifery curricula should include information on the benefit of music to enhance 

the physiology of lactation. Such information should be shared with women during antenatal 

classes and in the post-partum wards to enhance breastfeeding outcomes.  
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4.3.4 Recommendations for policy 

Policies should be adjusted in maternity wards to include the use of the mother’s preferred 

music to enhance lactation and breastfeeding outcomes, specifying the benefits of music to the 

mother and possibly also to the infant.  

4.4  CLOSING STATEMENT 

Breastfeeding is one of the most exceptional experiences of a new mother and is the gold 

standard for infants’ nutrition (Dumphy et al., 2016:633). However, lactating women could 

encounter breastfeeding challenges due to physical and emotional experiences, causing the 

early cessation of exclusive breastfeeding (EBF). Reportedly EBF rates dropped to 40.7% at 

three months, and to 18.8% at six months after birth in the United States of America (Dumphy et 

al., 2016:633). In South Africa, EBF rates were reported to be 11.9% at three, and 1.5% at six 

months of age (Mhlanga, 2008:132-138). This systematic review indicates that music, with 

elements of musical tempo, melodic structure, dynamic and character, could have a positive 

effect on the physiology of lactation. Thus, also on breastfeeding outcomes, either due to its 

ability to reduce pain, improve hormonal balances involved in the lactation process, or by 

decreasing listeners’ anxiety levels.  

Although more research needs to be done in this field, this systematic review’s results indicate 

that music therapy could offer a cost-effective strategy to improve the physiology of lactation 

and breastfeeding outcomes. Enhanced breastfeeding outcomes could help to reduce the infant 

morbidity and mortality rates in many countries. These outcomes included EBF for the infant’s 

first six months of life and breastfeeding complemented with solids from six to twelve months of 

age. This systematic literature review indicated that music therapy might offer a cost-effective, 

easily accessible home-based strategy to enhance lactation and breastfeeding outcomes. 
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ANNEXURE C – SUMMARY OF CRITICAL APPRAISAL 

 

This annexure provide a summary of evidence collected using the Johns’ Hopkins critical appraisal instrument for research. The aim of 

the critical appraisal is to evaluate studies to determine if studies must be included in the review. A full synthesis and data extraction 

can be seen in annexure D. Only studies included in this systematic review where given below, as all studies that were excluded 

where deleted from the table.  

 

Themes of studies to be included in review, as stated by numbers in the table below. Numbers were given to themes as space in table 

were limited: 

1. Studies focusing on breastfeeding difficulties from birth 

2. Studies focusing on early cessation of breastfeeding 

3. Studies focusing on the effect of music on breastfeeding outcome 

4. Studies focusing on the effect of music on pain experienced 
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1. Use of pharmacological and non-

pharmacological labour pain 

management techniques and their 

relationship to maternal and infant birth 

outcomes: Examination of a nationally 

representative sample of 1835 pregnant 

women (Adams et al., 2015) 

Women who received pethidine or epidural 

during labour or thereafter, are more prone to 

discontinue breastfeeding before 6 weeks post-

partum.  

  

Pharmacological pain management during 

labour and thereafter has a negative impact on 

breastfeeding duration 

 X
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2. Effects of music on pain in patients with 

fibromyalgia (Alparslan et al., 2016) 

Music has an effect on the brain in different 

ways, resulting in a positive effect on both the 

neural function and hormonal systems.  

When patients are exposed to music, a 

decrease in complaints were noted, as well as 

an increase in patient relaxation, happiness, 

and competence feelings.  

Music has a positive effect on the physiological 

and psychological status, and the emotional 

and psychological responses are being effected 

by music as well    X
 

  

3. Exclusive Breastfeeding in the Contexts 

of Socio-Cultural Challenges and 

Mothers’ Health in Rural and Mixed 

Urban Areas of Ijebu, South Western 

Nigeria (Aluka-Arowolo & Adekoya, 

2012) 

Reasons cited for discontinuation of 

breastfeeding are malnutrition of the mother, 

poor maternal health, and partner’s concern 

over body changes during breastfeeding.    

 X
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4. Music therapy for improving premature 

infants’ wellbeing and communication 

skills and enhancing mother-infant 

bonding: a case study (Antonakopoulou, 

2016) 

Music interventions, such as lullabies, musical 

or vocal improvisation, songs and chants, in 

order to co-regulation procedure between the 

infant and mother, leading to a healthy 

relationship     X
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5. The therapeutic use of music as 

experienced by cardiac surgery patients 

of an intensive care unit (Bhana & Botha, 

2014) 

The physiological effects of stress and anxiety 

are harmful to patients.  

Characteristic of music: slow, consistent and 

steady tempo music, with a predictable melodic, 

rhythmic and harmonic features promotes 

relaxation.  

Music reduces anxiety experienced by patients 

in an ICU set-up 

It is suggested that music secessions should be 

limited to 20 min or less, and each patient 

should be allowed to determine the length and 

time of the session  

Holistic care can be provide to patients with 

regular use of therapeutic music   

X
 

 X
 

 X
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6. Using music as a signal for biofeedback 

(Bergstrom et al., 2014) 

With the use of music over a long period of 

time, my result in the reduction of fatigue 

Participants should choose their own music, but 

from a databases where the characteristics of 

the music are chosen as low, relaxing music   

X
 

 X
 

 X
 

7. Understanding the relationship between 

breastfeeding and postnatal depression: 

the role of pain and physical difficulties 

(Brown et al., 2016) 

Difficulties experienced with early breastfeeding 

and a short breastfeeding duration resulted in 

higher depression scores 

Pain related to breastfeeding were cited as the 

main reason for early cessation of 

breastfeeding 

 X
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8. Delayed onset lactogenesis II predicts 

the cessation of any or exclusive 

breastfeeding (Brownell et al., 2012) 

Women who experience DLII may be more 

prone to cessation of breastfeeding 4 weeks 

post-partum 

Women who experience DLII may benefit from 

early post-partum breastfeeding support 

interventions 

Definition of DLII: When a delayed in 

lactogenesis II occurs more than 72h post-

partum, where lactogenesis II is the onset of 

copious milk secretion   X
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9. Impact of birth complications on 

breastfeeding duration: an internet 

survey (Brown & Jordan, 2013) 

Complications during birth leads to shorter 

breastfeeding duration 

An increase in physiological breastfeeding 

difficulties were noted which can be linked to 

analgesic usage during the post-partum period 

Mothers who experienced a complicated birth, 

with a high pain score, should receive extra 

post-partum care to ensure a better 

breastfeeding outcome  X
 

   

10. Effects of Music Engagement on 

Responses to Painful Stimulation 

(Bradshaw et al., 2012) 

Engaging activities that draw on the same 

processing pathways as pain, can reduce pain 

by creating competing construction pathways 

and constructions of reality, reducing the pain 

experienced  

  X
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11. The neurochemistry of music (Chanda & 

Levitin, 2013) 

 

X
 

  X
 

 

12. Maternal perceptions of breastfeeding 

difficulty after caesarean section with 

regional anaesthesia: A qualitative study 

(Chaplin et al., 2016) 

Reasons cited for women experiencing 

difficulties with breastfeeding: emotional and 

physical effects of the delivery and anaesthetic; 

lack of skin-to-skin; separation of mother and 

baby; unnecessary formula supplementation; 

mother having feelings of failure 

 X
 

   

13. Breastfeeding difficulties and supports 

and risk of postpartum depression in a 

cohort of women who have given birth in 

Calgary: a prospective cohort study 

(Chaput et al., 2016) 

87.3 % of breastfeeding women experience 

difficulty in breastfeeding during the first six 

months postpartum.  

Breastfeeding difficulties were connected with 

an increase in postpartum depression 

 X
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14. Fifteen-minute music intervention 

reduces pre-radiotherapy anxiety in 

oncology patients (Chen et al., 2013) 

Anxiety levels in oncology patients were 

decreased when exposed to music therapy prior 

to medical procedures.  

This decrease in anxiety levels, could also be 

seen in a decrease in heart rate and respiratory 

rate.  

Characteristics of music used: soft, melodic 

music at a low volume, with consistent tempo 

and dynamics, 60 – 80 beats per minute 

X
 

   X
 

15. Effects of music therapy on perception of 

stress, relaxation, mood, and side effects 

in patients on a solid organ transplant 

unit: A randomized effectiveness study 

(Crawford et al., 2013) 

Music were used as an effective psychosocial 

intervention in order to lower stress experienced 

by participants 

More reports of relaxation and experienced an 

uplifting mood     X
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16. Predictors of Breastfeeding Duration 

among Women in Kuwait: Results of a 

Prospective Cohort Study (Dashti et al., 

2014) 

2 % of infants were fully breastfed at 26 weeks 

postpartum, with 39 % receiving some human 

milk 

Positive influences on breastfeeding duration: 

level of maternal education, higher parity, infant 

being demand fed in hospital, preference for 

breastfeeding on the part of the infant’s father 

and maternal grandmother 

Negative influences on breastfeeding: 

introducing a pacifier before four weeks of 

infant’s life, mother returning to work before six 

months postpartum 

 X
 

   

17. Complementary and alternative therapies 

to relieve labor pain: A comparative study 

between music therapy and Hoku point 

ice massage (Dehcheshmeh & Rafiei, 

2015) 

Music is an effective method for pain relieve, 

which is inexpensive, with no side effects for 

mother or infant  

  X
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18. The role of psychosocial factors in 

exclusive breastfeeding to six months 

postpartum (de Jager et al., 2014) 

Positive influences on breastfeeding success 

and duration thereof: higher intention to ebf, 

breastfeeding self-efficacy, comfort 

breastfeeding in public, perceived physical 

strength, reported less perceived breastfeeding 

difficulties 

 X
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19. Commitment and capacity for the support 

of breastfeeding in South Africa: a 

paediatric food-based dietary guideline 

(Du Plessis & Pereira, 2013) 

Breastfeeding practices remain unsatisfactory in 

South Africa 

Breastfeeding initiation rates are 88 % in South 

Africa, but only 8 – 25 % ebf at six months 

postpartum 

70 % of infants will be mix fed, or/and received 

solids before six months 

Reasons for discontinuation breastfeeding in 

South Africa: higher social-economic areas 

chose to formula feed after birth, lack of 

breastfeeding knowledge or experience, the 

absence of public facilities within which to 

breastfeed, fathers’ involvement, working 

mothers, HIV epidemic  

 X
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20. Breastfeeding in South Africa: are we 

making progress? (Du Plessis, 2016) 

Breastfeeding rates in sub-Saharan Africa 

indicated that only 32.04 % of infants were 

breastfed at six months of age.  

More protection, promotion and support for 

breastfeeding are required in South Africa to be 

in line with the WHO goals, the sustainable 

developmental goals 

 X
 

   

21. Prediction of Duration of Breastfeeding 

among Migrant and Canadian-Born 

Women: Results from a Multi-Center 

Study (Dennis et al., 2013) 

Reasons for discontinue breastfeeding:  

- Maternal age younger than 20 years 

- No previous breastfeeding experience 

- Less than six months of breastfeeding 

duration of peers 

- Planned duration less than six months 

- Early experiencing of breastfeeding 

difficulties during the first week 

postpartum 

 X
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22. Time to initiation of breastfeeding and 

neonatal mortality and morbidity: a 

systematic review (Debes et al., 2013) 

Early breastfeeding initiation were described as 

breastfeeding within the first 24 hours after 

birth.  

Early breastfeeding can improve neonatal 

outcome and should be recommended as 

standard practice  X
 

   

23. The psychoneuroimmunological effects 

of music: A systematic review and a new 

model (Fancourt et al., 2014) 

Relaxing recorded music reduces cortisol levels 

leading to a positive effect on the 

psychoneuroimmunological response.  

The exposure to relaxing recorded music 

triggers a chain of reaction that result in a 

decrease in sympathetic activity, as evident in 

lower respiratory rate and blood flow.     X
 

X
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24. Breastfeeding and postpartum 

depression: state of the art review 

(Figueiredo et al., 2013) 

Breastfeeding cessation can be caused by 

pregnancy depression  

 X
 

   

25. UK women’s experiences of 

breastfeeding and additional 

breastfeeding support: a qualitative study 

of Baby Café services (Fox et al., 2015) 

Breastfeeding women cited idealistic prenatal 

expectations as a reason for feeling unprepared 

and overwhelmed, which led to early cessation 

of breastfeeding.  

Another reason were the lack of quality pre- and 

postnatal care given to breastfeeding women 

 X
 

   

26. Effects of music therapy on positive and 

negative affect and pain with hospitalized 

patients recovering from a blood and 

marrow transplant: A randomized 

effectiveness study (Fredenburg & 

Silverman, 2014) 

Live music chosen by the participants, had a 

positive effect on the pain management.  

  X
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27. Labor Epidural Analgesia and 

Breastfeeding: A Systematic Review 

(French et al., 2016) 

High dose epidural fentanyl that are used during 

labor can result in early discontinuation of 

breastfeeding (before six weeks postpartum).    

 X
 

   

28. Does circadian disruption play a role in 

the metabolic–hormonal link to delayed 

lactogenesis II? (Fu et al., 2015) 

Mothers who experience breastfeeding difficulty 

within the first two week postpartum were 

identified to be prone to discontinue 

breastfeeding  

 X
 

   

29. The Effect of Music on the Production of 

Neurotransmitters, Hormones, Cytokines, 

and Peptides: A Review (Gangrade, 

2012) 

Listening to relaxing music caused a change in 

cortisol levels, where no change in cortisol 

levels were seen when listening to self-selected 

music.  

Music trigger positive emotions, relieve stress 

and alleviate immune function 

X
 

  X
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30. Maternal Perceptions of Insufficient Milk 

Supply in Breastfeeding (Gatti, 2008) 

35 % of women who stopped breastfeeding 

during the first few weeks postpartum, reported 

the reason as perceived insufficient milk supply 

 X
 

   

31. Preterm birth: Strategies for establishing 

adequate milk production and successful 

lactation (Geddes et al., 2013) 

Strategies to enhance human milk production 

for mothers with infant in nicu include early, 

frequent and simultaneous expression of milk 

combined with breast massage, as well as the 

reduction of stress 

    X
 

32. Music can effectively reduce pain 

perception in women rather than men 

(Ghaffaripour et al., 2013) 

Personal preferred music was more powerful in 

distraction attention from pain.  

These preferred music had emotional and 

memorial engagements with individuals’ found 

memories and  therefore more powerful in 

diverting attention away from pain 

X
 

 X
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33. Factor impeding exclusive breastfeeding 

in a low-income area of the Western 

Cape province of South Africa (Goosen 

et al., 2014) 

Breastfeeding difficulties experience by South 

African mothers: 

- Perception that infants need extra 

additional water 

- Perception that human milk alone is not 

enough feeding value 

- Inadequate infant feeding education and 

support by health departments 

- No community based breastfeeding 

support 

- Mother being separated from infant 

- Convention and family influence 

 X
 

   

34. Music Therapy Reduces Pain in Palliative 

Care Patients: A Randomized Controlled 

Trial (Gutgsell et al., 2013) 

Pain experience can be reduced in palliative 

care when exposed to relaxing music  

    X
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35. ‘It’s those first few weeks’: Women’s 

views about breastfeeding support in an 

Australian outer metropolitan region (Hall 

et al., 2014) 

Breastfeeding outcome can improve by 

identifying and solving early breastfeeding 

problems during the immediate postpartum (0 – 

4 days of infant life) and medium postpartum (4 

days – 8 weeks) period.  

Reasons for discontinue breastfeeding during 

the immediate postpartum period (72 % of all 

mothers discontinue breastfeeding before six 

months of infant age) 

- Perceived insufficient milk supply 

- Breastfeeding difficulties 

- Baby not gaining enough weight  X
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36. The impact of caesarean section on  

breastfeeding initiation, duration and 

difficulties in the first four months 

postpartum (Hobbs et al., 2016) 

Initiation of breastfeeding failed in women who 

had an emergency caesarean section.  

In comparison with women who had a 

scheduled caesarean section or normal birth vs 

women who had an emergency caesarean 

section, the exclusive breastfeeding rate were 

low in women who had an emergency 

caesarean section   

 X
 

   

37. Music as an aid for postoperative 

recovery in adults: a systematic review 

and meta-analysis (Hole et al., 2015) 

Personal preference of music had the same 

effect of music chosen by the researcher 

Music reduces the experience of post-operative 

pain   X
 

  

38. Cochrane corner: Music to reduce stress 

and anxiety for people with coronary 

heart disease (Holt, 2014) 

Music listening resulted in lower anxiety 

experienced  

Preferred selected music played a greater role 

in anxiety reducing effects     X
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39. Investigating the effect of music on labor 

pain and progress in the active stage of 

first labor (Hosseini et al., 2013) 

Women in active labour experienced a 

decrease in pain when listening to music 

Music listening during labour increases 

tolerance of pain, and decrease anxiety with a 

shorter labour duration   X
 

  

40. Well-Loved Music Robustly Relieves 

Pain: A Randomized, Controlled Trial 

(Hsieh et al., 2014) 

Self-preferred music with specific meaning to 

the participant, could have activated the 

dopaminergic pleasure centres and specifically 

the nucleus accumbens, implicated within 

analgesia as well. 

These reward pathways could then have 

interacted at many levels with the opioidergic 

system to mediate analgesia 

  X
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41. The effects of listening to preferred music 

on pain intensity after open heart surgery 

(Jafari et al., 2012) 

Music can be effective as a non-

pharmacological, inexpensive, non-invasive and 

side-effect free method for pain management 

  X
 

  

42. Impact of Music Therapy on Breast Milk 

Secretion in Mothers of Premature 

Newborn (Jayamala et al., 2015) 

Listening to music improves the physical, 

emotional and spiritual well-being 

Listening to music reduces anxiety experience 

and increase the toleration of pain   X
 

 X
 

43. The effects of sedative and stimulative 

music on stress reduction depend on 

music preference (Jiang et al., 2013) 

The use of sedative music had a lowering effect 

on the tension levels, with a further reduction 

when preferred sedative music was used 

X
 

   X
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44. When Breast Milk Alone Is Not Enough: 

Barriers to Breastfeeding Continuation 

among Overweight and Obese Mothers 

(Kair & Colaizy, 2016) 

Reasons for discontinue of breastfeeding: 

- Insufficient milk supply 

- Infant not satisfy with human milk alone 

- Experiencing breastfeeding difficulty 

 X
 

   

45. Barriers to breast-feeding in obese 

women: A qualitative exploration (Keely 

et al., 2015) 

Reasons for difficulty in breastfeeding:  

- Birth complications 

- Lack of privacy 

- Low uptake of specialist breastfeeding 

support 

 X
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46. Brain correlates of music-evoked 

emotions (Koelsch & Jäncke, 2015) 

Definition of music: structured sounds that are 

produced by humans as a means of social 

interaction, expression, diversion or evocation 

of emotions.  

Music can evoke changes in activity in the core 

structures underlying emotions 

This can lead to a rise in autonomic and 

endocrine responses as well as to motoric 

expression of music 

X
 

  X
 

 

47. The Effects of Music Therapy on Pain in 

Patients with Neuropathic Pain (Korhan 

et al., 2014) 

Pain intensity were reduced with listening to 

music with a lower pain score. 

A decrease in the amount of analgesia used 

were also reported 

  X
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48. Incidence and determinants of 

postpartum depression among healthy 

pregnant women and high-risk pregnant 

women (Kossakowska, 2016) 

Postpartum depression are linked with a feeling 

of failure in breastfeeding 

20 % of all mothers world-wide suffer from 

postpartum depression in the first three months 

postpartum  X
 

  X
 

49. Effect of Music Therapy on Pain and 

Anxiety Levels of Cancer Patients: A Pilot 

Study (Krishnaswamy & Nair, 2016) 

Pain score were lower when listening to 

preferred music 

X
 

 X
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50. Breast pain in lactating mothers (Leung, 

2016) 

Reasons for pain during breastfeeding:  

- Blocked ducts was the most common 

reason given 

- Breast pain can lead to early cessation 

of breastfeeding 

Painful and cracked nipples were given as 

reason for cessation   X
 

  

51. Preoperative music intervention for 

patients undergoing caesarean delivery 

(Li & Dong, 2012) 

-  Preoperative music intervention can 

reduces anxiety and pain in women 

undergoing caesarean section  

- Caesarean deliveries causes major 

psychological stress, which can 

stimulate the sympathetic-adrenal 

system   X
 

 X
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52. Music listening as a means of stress 

reduction in daily life (Linnemann et al., 

2015) 

- Music reduces stress in daily life, and 

energizing music increases and relaxing 

music decreases alpha-amylase activity 

    X
 

53. Music’s Use for Anesthesia and 

Analgesia (Matsota et al., 2013) 

 

     

54. Exploring the mother’s perception of 

latching difficulty in the first days after 

birth: An interview study in an Italian 

hospital (Mauri et al., 2012) 

Latching difficulties are related to specific 

physical problem such as nipple pain, and 

nipple abnormal conformation 

  
X
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55. Nipple Pain during Breastfeeding with or 

without  Visible Trauma (McClellan et al., 

2012) 

Nipple pain is a major cause of breastfeeding 

discontinuation.  

Nipple pain interfered with general activity, 

mood and stress in women with and without 

visible nipple trauma  X
 

   

56. Improving breastfeeding rates in an ‘‘at 

risk’’ population (Mellor et al., 2013) 

Only 15 % of infant was still exclusively 

breastfeeding at six months postpartum 

Postpartum depression is a risk factor in obese 

women which also leads to early cessation of 

breastfeeding  

 X
 

   

57. Effects of Listening to Music versus 

Environmental Sounds in Passive and 

Active Situations on Levels of Pain and 

Fatigue in Fibromyalgia (Mercadíe et al., 

2015) 

Music may improve sleep quality  

Music reduces patients’ experience of pain with 

a subsequent decrease in analgesia exposure 

  X
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58. Music therapy, a review of the potential 

therapeutic benefits for the 

59. critically ill (Mofredj et al., 2016) 

Music can decrease anxiety and increase an 

overall relaxation response without the use of 

medication     X
 

60. Breastfeeding Practices During the First 

Month Postpartum and Associated 

Factors: Impact on Breastfeeding 

Survival (Mortazavi et al., 2015) 

A higher rate of discontinue breastfeeding 

occurs during the first week postpartum, that 

any other time during the breastfeeding journey 

  X
 

  

61. Overcoming Clinical Barriers to Exclusive 

Breastfeeding (Neifert & Bunik, 2013) 

Reasons for discontinue breastfeeding: 

- Lack of breastfeeding information 

- Inadequate clinical knowledge and 

support  X
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62. Reasons for Earlier Than Desired 

Cessation of Breastfeeding (Odom et al., 

2013) 

60 % of mothers discontinue breastfeeding 

earlier that desired 

Reasons for discontinue breastfeeding:  

- Difficult in latching 

- Infant nutrition and not gaining weight 

- Illness or need to take medication 

- Effort associated with expressing human 

milk 

 X
 

   

63. A survey on difficulties and desires of 

breast-feeding women in Wuhan, China 

(Ouyang et al., 2016) 

Reasons for breastfeeding difficulty: 

- Breast problems 

- Mothers being too tired to breastfeed 

- Perception of time consuming 

- Breastfeeding being more difficult than 

perceived  X
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64. Music Therapy, Emotions and the Heart: 

a pilot study (Raglio et al., 2012) 

An interaction between the changes in 

physiological and psychological parameter can 

be seen in response to music therapy.  

Specifically, most of the individuals showed a 

reduction in heart rate during music therapy 

sessions     X
 

65. The Reasons for Early Weaning, 

Perceived Insufficient Breast Milk, and 

Maternal Dissatisfaction: Comparative 

Studies in Two Belgian Regions (Robert 

et al., 2014) 

50 % of mothers are dissatisfied with the 

duration of breastfeeding.  

Perceived insufficient milk and returning to work 

were the two mostly cited as reasons for 

discontinue breastfeeding   X
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66. Breast-feeding Continuation in South-

Eastern of Iran: the Associated Factors 

(Roostaee et al., 2015) 

Reasons for discontinue breastfeeding:  

- Infant illness 

- Mothers’ consciousness 

- Parental support 

- Practical breastfeeding training to 

mother 

- Mothers’ educational level 

- Child’s gender 

- Place of birth 

- Perceived insufficient milk 

 X
 

   

67. Self-Reported Reasons for Breastfeeding 

Cessation among Low-Income Women 

Enrolled in a Peer Counseling 

Breastfeeding Support Program (Rozga 

et al., 2015) 

Reasons for discontinue breastfeeding:  

- 39 % due to mother’s preference 

- 21 % due to perceived insufficient milk 

 X
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68. A Comparison of Maternal Attitudes to 

Breastfeeding in Public and the 

Association with Breastfeeding Duration 

in Four European Countries: Results of a 

Cohort Study (Scott et al., 2015) 

Mothers who had a negative attitude toward 

breastfeeding in public, were less likely to have 

ever breastfed in public and were prone to early 

cessation of breastfeeding  

 X
 

   

69. Effect of music therapy during vaginal 

delivery on postpartum pain relief and 

mental health (Simavli et al., 2014) 

Mothers who received music therapy had a 

lower levels of postpartum pain and anxiety 

than those who did not receive music therapy.  

On days one and eight the difference in the  

control group and experimental group (were 

one received music therapy as an intervention 

and the other did not)  could be seen were the 

satisfaction rate and postpartum depression 

rate were lower with the experimental group 

 X
 

X
 

 X
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72. Factors contributing to early breast-

feeding cessation among Chinese 

mothers: An exploratory study (Tarrant et 

al., 2014) 

Postnatal support would increase mother’s 

confidence and enhance her motherly 

experience.  

Factors identified as reasons for discontinuation 

of breastfeeding:  

- Unnatural expectations  

- Mothers left to figure breastfeeding out 

- Uncertain regarding breastfeeding 

- Unfulfilling breastfeeding experience 

- Guild vs relief 

 X
 

   

73. The Effect of Music on the Human Stress 

Response (Thoma et al., 2013) 

Music listening has been suggested to 

beneficially impact health via stress-reducing 

effects.  

Music listening impacted the psychobiological 

stress system.      X
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74. Barriers to Exclusive Breastfeeding 

Among Mothers During the First Four 

Weeks Postpartum (Thomas, 2016) 

Reasons for difficulty in breastfeeding: 

- Perceived insufficient milk 

- Sore of painful nipples 

- Return to work or school 

- Poor latching   X
 

   

75. Effects of music therapy on pain and 

anxiety in patients undergoing port 

catheter placement procedures (Zengin 

et al., 2013) 

Exposure to music led to a significant reduction 

in pain and anxiety scores 

During invasive medical procedures, music 

interventions led to a decrease in stress 

hormone levels as well as physiological 

parameters.  

Physiological parameters are heart rate, 

respiratory rate, systolic blood pressure and 

diastolic blood pressure 

  X
 

 X
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