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ABSTRACT  

Background  

Breast cancer is the second leading diagnosed cancer in black South African women. The World 

Health Organization previously estimated that 30%-50% of all cancers, including breast cancer 

can be prevented by following a healthy diet, being physically active and maintaining a healthy 

body weight. However, previous research in South Africa showed that Westernised diets, high 

obesity rates and low physical activity levels are seen in South Africa and may contribute to an 

increased breast cancer risk. The main aim of this study was to investigate the association 

between dietary intake and breast cancer risk in black South African women residing in Soweto, 

Gauteng.   

Methods  

This retrospective, population based, case-control study included 396 breast cancer cases and 

396 matched controls, participating in the South African Breast Cancer study. A validated culture-

specific quantitative food frequency questionnaire was used in combination with household 

utensils, food portion pictures and food models to determine habitual dietary intake. Energy dense 

intakes were used to create 12 food groups with the help of the Condensed Food Composition 

Tables for South Africa. Conditional logistic regression was applied to estimate odds ratios (OR) 

and 95% confidence intervals (CI) to determine breast cancer risk in relation with dietary intake.  

Results 

Four out of five women (82%) in case and control participants were either overweight or obese. 

Low physical activity levels were noted in case (114 METs per week) and control (110 METs per 

week) participants. Additionally, nearly two thirds of women were postmenopausal and 86% of 

this sample earned less than R3 000 per month. After adjusting for confounding factors, inverse 

associations with breast cancer risk were noted in fresh fruit consumption (OR=0.3, 95% CI 0.12, 

0.80, premenopausal) and in red and organ meat consumption (OR=0.6, 95% CI 0.40, 0.96, 

OR=0.6, 95% CI 0.47, 0.91). Savoury food consumption (sauces and soups) showed an 

increased breast cancer risk in postmenopausal women (OR=2.1, 95% CI 1.15, 4.07). 
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Discussion and conclusion 

Fruit and organ meat contains possible protective factors against breast cancer and is less energy 

dense, contributing to a healthier body weight. Savoury foods may lack a variety of possible 

protective nutrients and are mostly energy dense. Red meat contains various nutrients that may 

protect against breast cancer risk. However, the association with red and organ meat 

consumption requires further investigation as the inverse association may be due to low 

consumption in this sample. Additionally, a Westernised diet and high obesity rates, co-existing 

with low physical activity levels in this sample are worrisome for it may contribute to an increased 

breast cancer risk. Therefore, inclusion of less energy dense and more nutrient rich foods (fresh 

fruit) is advised to be part of a balanced diet. Current health strategies should be prioritized to 

reduce obesity and breast cancer mortality rates in South Africa.  

Key terms: Dietary intake; black women; breast cancer; South Africa; obesity; physical activity. 
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OPSOMMING  

Agtergrond  

Borskanker is die tweede grootste gediagnoseerde kanker onder swart vroue in Suid-Afrika. Die 

Wêreldgesondheidsorganisasie het voorheen geskat dat 30%-50% van alle kankers, borskanker 

inkluis, voorkom kan word deur ŉ gesonde dieet te volg, fisies aktief te wees en ŉ gesonde 

liggaamsgewig te handhaaf. Nietemin; vorige navorsing in Suid-Afrika het gewys dat verwesterse 

diëte, hoë obesiteitskoerse en lae vlakke van fisiese aktiwiteit kom voor in Suid-Afrika en kan 

bydra tot ŉ verhoogde risiko in borskanker. Die hoofdoel van hierdie studie was om die verband 

tussen voedselinname en die risiko van borskanker in swart Suid-Afrikaanse vroue woonagtig in 

Soweto, Gauteng te ondersoek. 

Metodes  

Hierdie retrospektiewe, bevolkingsgebaseerde, gevalle- en kontrolestudie het 396 bors-

kankergevalle en 396 gepaste kontroles ingesluit wat aan die Suid-Afrikaanse Borskankerstudie 

deelgeneem het. ŉ Geldige kultuur-georiënteerde kwantitatiewe voedsel-frekwensie vraelys is 

gebruik in kombinasie met huisgerei, prente van voedselporsies en voedselmodelle om 

gebruiklike voedselinname te bepaal. Innames wat hoog in energie is, is gebruik om 12 

voedselgroepe te skep met behulp van die Verkorte Voedsel Samestellingstabelle (Condensed 

Food Composition Tables) vir Suid-Afrika. Voorwaardelike logistiese regressie is toegepas om 

kansverhoudings (odds ratio - OR) te skat en 95% vertrouensintervalle (confidence intervals - CI) 

om die risiko van borskanker in verhouding tot voedselinname te bepaal. 

Resultate 

Vier uit vyf vroue (82%) wat deel uitgemaak het van die gevalle- en kontrolegroep was óf oorgewig 

óf obees. Lae fisiese aktiwiteitsvlakke is opgemerk in gevalle- (114 METs per week) sowel as 

kontrole-deelnemers (110 METs per week). Boonop was byna twee-derdes van die vroue post-

menopousaal en verdien 86% van die steekproef minder as R3 000 per maand. Na aanpassing 

vir verwarrende faktore, is omgekeerde assosiasies met borskankerrisiko opgemerk ten opsigte 

van die verbruik van vars vrugte (OR=0.4, 95% CI 0.21, 0.97, pre-menopousaal) en in rooi- en 

orgaanvleis verbruik (OR=0.7, 95% CI 0.53; 0.94, OR=0.7, 95% CI 0.58; 0.91). Die verbruik van 

soutgeregte (souse en soppe) het ŉ toename in die risiko vir borskanker in post-menopousale 

vroue getoon (OR=2.1, 95%CI 1.14, 4.07). 

Bespreking en slotsom 
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Vrugte en orgaanvleis bevat moontlike beskermende faktore teen borskanker en is laer in energie 

wat tot ŉ gesonder liggaamsgewig bydra. Soutgeregte mag ŉ tekort hê aan ŉ variasie van 

moontlike beskermende nutriënte en is meestal hoog in energie. Rooivleis bevat verskeie 

voedingstowwe wat teen die risiko van borskanker kan beskerm. Nietemin, die verband met 

rooivleis, orgaanvleis en borskanker vereis verdere ondersoek aangesien die omgekeerde 

assosiasie toegeskryf kan word aan verlaagde rooivleis inname. Boonop is ŉ verwesterse dieet 

en hoë obesiteitskoerse, wat met lae fisiese aktiwiteitsvlakke gepaardgaan, in hierdie steekproef 

kwellend aangesien dit tot ŉ verhoogde borskankerrisiko kan bydra. Daarom word die insluiting 

van laer energiedigte, nutriënt-ryke voedselsoorte (vars vrugte) aanbeveel as deel van ŉ 

gebalanseerde dieet. Huidige gesondheidstrategieë behoort geprioritiseer te word om obesiteit 

en borskanker sterftesyfers in Suid-Afrika te verlaag. 

Sleutelterme: Dieetinname; swart vroue; borskanker; Suid-Afrika; obesiteit; fisiese aktiwiteite. 

  



 

ix 

TABLE OF CONTENTS  

PREFACE .................................................................................................................................. I 

ABSTRACT .............................................................................................................................. V 

OPSOMMING ......................................................................................................................... VII 

LIST OF ABBREVIATIONS ................................................................................................... XIV 

LIST OF UNITS AND SYMBOLS .......................................................................................... XVII 

CHAPTER 1 INTRODUCTION .................................................................................................. 1 

 Background and motivation ............................................................................ 1 

 Study design ..................................................................................................... 2 

 Aim, objectives and hypothesis ...................................................................... 4 

 Research team and authors’ contribution ...................................................... 4 

 Other study contributors.................................................................................. 6 

 Ethical clearance .............................................................................................. 7 

 Structure of this dissertation ........................................................................... 7 

CHAPTER 2 LITERATURE REVIEW ........................................................................................ 9 

 Introduction ...................................................................................................... 9 

 The nutrition transition .................................................................................. 10 

 Introduction of the nutrition transition ................................................................ 10 

 The nutrition transition within South Africa ........................................................ 10 

 Urbanization, obesity and South African dietary intake. .................................... 12 

 Dietary diversity in South Africa ........................................................................ 15 



 

x 

 Poverty, dietary intake and food security .......................................................... 17 

 Breast Cancer ................................................................................................. 19 

 A global concern ............................................................................................... 19 

 A public health concern within South Africa ...................................................... 20 

 Difficulties in breast cancer diagnoses .............................................................. 21 

 Pathogeneses of breast cancer ..................................................................... 22 

 Breast cancer subtypes .................................................................................... 23 

 Ethnicity, age and breast cancer subtypes ........................................................ 24 

 Risk factors of breast cancer ......................................................................... 25 

 Non-modifiable risk factors (Other causes of BC) ............................................. 26 

 Modifiable risk factors ....................................................................................... 27 

 Dietary intake .................................................................................................. 32 

 Dietary intake as contributing factor to breast cancer aetiology ........................ 32 

 Dietary intake in relation with breast cancer risk ............................................... 33 

 Summary ......................................................................................................... 35 

CHAPTER 3 ARTICLE ............................................................................................................ 36 

CHAPTER 4 GENERAL DISCUSSION, CONCLUSION AND RECOMMENDATIONS........... 57 

 Introduction .................................................................................................... 57 

 Research aim ................................................................................................... 57 

 Research objectives ......................................................................................... 57 

 Main findings .................................................................................................. 57 

 Determining dietary intake through administrating a QFFQ............................... 57 



 

xi 

 Differences in dietary intake between case and control participants ................. 58 

 The association between dietary intake and breast cancer risk. ....................... 59 

 Practical recommendations emanating from this study .............................. 59 

 Limitations of this study ................................................................................ 60 

 Recommendations for future research ......................................................... 61 

BIBLIOGRAPHY ..................................................................................................................... 63 

ANNEXURES .......................................................................................................................... 77 

ANNEXURE A: ETHICAL APPROVAL LETTER, LARGE STUDY, UNIVERSITY OF 

THE WITWATERSRAND. ....................................................................................................... 77 

ANNEXURE B: LETTER OF PERMISSION TO CONDUCT RESEARCH, CHRIS HANI 

BARAGWANATH ACADEMIC HOSPITAL. ........................................................................... 78 

ANNEXURE C: ETHICAL APPROVAL OF MSC STUDY, NORTH-WEST UNIVERSITY .... 79 

ANNEXURE D: COMPILATION OF FOOD GROUPS .......................................................... 81 

ANNEXURE E: ETHIC APPROVAL LETTER FOR USING THE PURE QFFQ. ................... 83 

ANNEXURE F: THE QFFQ USED IN THE SABC STUDY. .................................................. 84 

ANNEXURE G: INFORMED CONSENT FORMS FOR CASE PARTICIPANTS. ................ 102 

ANNEXURE H: INFORMED CONSENT FORM OF CONTROL PARTICIPANTS. ............. 107 

ANNEXURE I: AUTHORS GUIDELINES - BRITISH JOURNAL OF NUTRITION. ............. 112 

 

 

 

 

 



 

xii 

LIST OF TABLES  

Table 1-1: Research team of the SABC study 2014-2017. .............................................. 4 

Table 1-2: Level of involvement of the student and authors’ contributors to the 

article to be submitted. ................................................................................... 5 

Table 2-1:  Macronutrient, sugar and fibre intake of South Africans based on the 

second dietary analysis of studies undertaken after 2000. ........................... 14 

Table 2-2: Dietary diversity scores of South Africa compared in urban and rural 

areas, different provinces and different ethnicities. ....................................... 16 

Table 2-3: Comparison of 10 most frequently consumed single foods in South 

Africa between the study on secondary analyses of South Africa in 2000 

(Nel & Steyn, 2002) and Bloemfontein women in 2012 (Tydeman-

Edwards, 2012). ........................................................................................... 17 

Table 2-4: The estimated average annual and monthly income of the lowest to the 

upper income classes of South African households. .................................... 19 

Table 2-5: The Health Professions Council of South Africa (HPCSA) 2014 

registered Cancer-related specialists. .......................................................... 22 

Table 2-6: Intrinsic breast cancer molecular subtypes ................................................... 24 

Table 2-7: Clinical trials reporting on advanced stages of BC and receptor status of 

studies conducted in South Africa. ............................................................... 25 

Table 2-8: Food groups and the association with BC risk (unspecified*). ...................... 34 

  



 

xiii 

LIST OF FIGURES  

Figure 1-1:  Conceptual framework of the large South African Breast Cancer study and   

the affiliating master study…………………………………………………………3 

Figure 2-1: Incidence rates from different ethnicities in South African women. ............... 21 

Figure 2-2: Overweight and obesity contribute to postmenopausal BC incidence 

cases in sub-Saharan Africa. ....................................................................... 30 

Figure 2-3: Possible adverse effects associated with overweight and obesity on 

postmenopausal BC risk and survival........................................................... 30 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiv 

LIST OF ABBREVIATIONS 

  

AICR American Institute for Cancer Research  

ADSA Association for Dietetics in South Africa 

ASR age-standardised rate 

AMDR acceptable macronutrient distribution range 

BC breast cancer 

BMI body mass index 

CANSA Cancer Association of South Africa 

CHBAH Chris Hani Baragwanath Academic Hospital  

CHO carbohydrate  

CI confidence interval 

CRIBSA Cardiovascular Risk in Black South Africans 

CUP Continuous Update Project 

DDS dietary diversity score 

DEXA dual energy x-ray absorptiometry 

DNA 

DRI 

deoxyribonucleic acid 

dietary reference intakes 

EPIC European Prospective Investigation into Cancer and Nutrition 

ER 

ER+ 

ER- 

oestrogen receptor 

oestrogen receptor positive 

oestrogen receptor negative 



 

xv 

FAO Food and Agriculture Organisation 

GLOBOCAN Global cancer observatory 

GICR Global Initiative for Cancer Registry 

HICs High-income countries 

HER2 Human-Epidermal Growth Factor receptor 2 

HER2E Human-Epidermal Growth Factor receptor 2 Enriched 

HPCSA Health Professions Council of South Africa 

IARC International Agency for Research on Cancer  

IGF-1 Insulin-like growth factor-1 

IHC Immunohistolochemical 

nm not mentioned 

NCD non-communicable disease 

METs metabolic equivalents 

MRC Medical Research Council  

LMICs Low-income and middle-income countries 

OR odds ratio 

PA physical activity 

PAHO       Pan American Health Organization 

PR progesterone receptor 

PURE Prospective Urban and Rural Epidemiological  

QFFQ 

RDA 

quantified food frequency questionnaire  

recommended daily allowance 



 

xvi 

RNA ribonucleic acid 

ROS reactive oxygen species 

SABC South African Breast Cancer  

SAFBDGs South African Food Bases Dietary Guidelines 

SAFL Southern Africa Food Lab  

SANCR South African National Cancer Registry  

SANHANES South African National Health and Nutrition Examination Survey 

SASAS South African Social Attitude Survey 

SD standard deviation 

THUSA transition and health during urbanisation of South Africa 

TNBC Triple Negative Breast Cancer 

US United States 

VAT value added tax 

WCRF World Cancer Research Fund 

WHO World Health Organization 

ZAR South African Rand  

 

 

 

 

 

 

 



 

xvii 

LIST OF UNITS AND SYMBOLS  

g gram 

kg kilogram 

kg/m2 kilogram divided by square meter (height) 

% percentage 

> greater than/above 

≥ greater than and included 

< lower than/less 

≤ lower than and included 

kJ kilojoule 

m meter 

  



 

1 
 

CHAPTER 1 INTRODUCTION 

 Background and motivation 

Breast Cancer (BC) is an uprising concern since incidence and mortality rates are increasing 

globally. Worldwide, nearly 1.7 million new BC cases were diagnosed in 2012 (WCRF & AICR, 

2017). The global cancer observatory (GLOBOCAN), predicted that one in every 18 women 

will die from BC in South Africa by the year 2025 (Edefonti et al., 2009; Ferlay et al., 2012). 

Compared to previous statistics from 2012 where one in every 26 South African women died 

from BC (Ferlay et al., 2012), it is clear that BC mortality rates are rising in South Africa.  

When BC is detected in early stages, better prognosis is made and BC may be more curable 

compared to BC diagnosed in late stages (stage III/IV) when cancer has spread to other body 

parts (Singh et al., 2015). In contrast, high rates of late stage diagnoses are reported in black 

South Africans (Jedy-Agba et al., 2016). Late stage diagnosis in South Africa may be due to 

a lack of awareness of BC, inadequate or costly healthcare and a lack of early screening 

interventions (Jedy-Agba et al., 2016). Thus, late stage diagnoses in South Africa may 

contribute to high BC mortality rates. Prevention of BC would therefore be the most cost-

effective strategy to reduce BC mortality and incidence rates in a low-to-middle income country 

like South Africa. Suitable alternative prevention methods that are affordable, simple and 

accessible to all South African citizens are needed to address the observed rising in BC 

mortality and incidence rates (Lynch-Kelly et al., 2017). 

Dietary components may act as promoting or inhibiting factors in BC development and is 

classified as a modifiable risk factor of BC (Kotepui, 2016; Singh et al., 2015). The precise role 

of diet and the association thereof with BC, is still not clearly understood (Van Ryswyk et al., 

2016). However, research suggests that a third of all cancer cases are accredited to unhealthy 

dietary factors (Dwivedi et al., 2014). In South Africa dietary intake in various populations have 

been studied broadly (Abrahams et al., 2011; Kruger et al., 2005; Vorster et al., 2000; Vorster 

et al., 2011; Vorster et al., 2005). Hence, valuable insight has been obtained in South African’s 

dietary intake. However, not much attention is drawn to BC risk and dietary intake in black 

South African women. Therefore, the need arises to investigate the association between 

dietary intake and BC risk in black South African women to contribute to simple, affordable 

and accessible BC dietary prevention guidelines in South Africa. 

Dietary intake in South Africa is affected by the nutrition transition and urbanization (Steyn & 

Mchiza, 2014). The nutrition transition is defined as a shift in dietary intake and energy 

consumption (Abrahams et al., 2011; Popkin, 1993). These changes occurred due to 
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agricultural, economical, epidemiological and demographic development over time (Abrahams 

et al., 2011; Popkin, 1993). Previous research on the nutrition transition in South Africa reports 

of increased consumption of energy dense carbohydrates, processed meat products and high 

saturated fatty foods at lower costs in low-income groups of South Africa (McHiza et al., 2015; 

Vorster et al., 2011; Vorster et al., 2005). This diet is associated with a westernised diet which 

tends to increase obesity prevalence (Steyn & Mchiza, 2014). Obesity is one of the major 

modifiable risk factors for postmenopausal BC (Vineis & Wild, 2014). This westernised diet is 

furthermore associated with a low fruit and vegetable intake/consumption (Steyn & Mchiza, 

2014). 

High fruit and vegetable intake/consumption are associated with a decreased risk for BC 

(WHO, 2017) and is less energy dense than processed foods and processed meat products 

that is higher in energy. Thus; a high consumption of energy dense foods leading to a higher 

risk for obesity together with a low consumption of fruit and vegetables may contribute to an 

increased BC risk in black South African women.  

 Study design  

This MSc project is an affiliating study from the larger study, the South African Breast Cancer 

study (SABC) study, with the aim of investigating BC in relation to diet, physical activity and 

body size. This study was a retrospective, population-based case-control study conducted on 

African women from the Greater Soweto population within the Chris Hani Baragwanath 

Academic Hospital (CHBAH) referral network. Control participants in this study were selected 

from the same population source as the case participants and was matched on age (+ 5 years) 

and residential location of case participants. Control participants were non-blood relatives of 

case participants.  

The CHBAH is the largest public hospital in South Africa; within 30 km, 80% of patients being 

referred via the public health sector. Therefore, CHBAH is representative of black South 

African women, diagnosed with BC. The cases aged ≥18 years were invasive primary BC 

patients newly diagnosed at the CHBAH Breast Unit prior to initiation of any treatment.  
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Figure 1-1: Conceptual framework of the large South African Breast Cancer study and the 

affiliating master study. 
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 Aim, objectives and hypothesis    

The main aim of this population-based case-control study was to determine the association 

between dietary intake and the risk of breast cancer in a population-based study of black South 

African women that was conducted in CHBAH, Soweto (December 2013 – June 2017). 

To address the aim above, the following objectives were set:  

1. To determine dietary intake through administrating a quantified food frequency 

questionnaire (QFFQ). 

2. To determine the difference in dietary intake between BC cases and controls with the 

use of generalised linear model estimating least square means. 

3. To determine the association between dietary intake and risk of BC. 

This study tested the following hypotheses:  

1. Dietary intake between cases and controls vary significantly. 

2. Dietary intake from unhealthy more energy dense and nutrient poor food groups is 

positively associated with BC risk. 

3. Dietary intake from healthy less energy dense and nutrient rich food groups is inversely 

associated with BC risk. 

The role of dietary intake in BC was explored independently by known covariates of BC (family 

history of breast cancer, lactation/breast feeding, obesity, alcohol intake, smoking, physical 

activity, menopausal status, age of first pregnancy and age at menarche). 

 

 Research team and authors’ contribution  

Table 1-1: Research team of the SABC study 2014-2017. 

Team member Partner name Role and responsibility 

Dr H Cubasch Chris Hani Baragwanath 

Academic Hospital  

Principal Investigator; surgeon co-responsible for 

diagnosing and recruiting subjects. 

Prof S Norris Chris Hani Baragwanath 

Academic Hospital 

Director, MRC, Wits Developmental Pathways to 

Health Research unit. 

Dr I Romieu International Agency for 

Research on Cancer 

(IARC) 

Principal Investigator of total study. 

Dr S Rinaldi International Agency for 

Research on Cancer 

Overseer of total project with Dr I Romieu.  
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Dr M Joffe Witwatersrand University South African coordinator of the SABC study. 

Prof HH Vorster North-West University Advisor and trainer of QFFQ. 

Dr C Taljaard-

Krugell 

North-West University Supervisor and study leader for MSc student; 

QFFQ interviewer and data analysis leader for 

all food intake components of study. 

Dr C Ricci North-West University Student co-study leader and statistician. 

Dr T van Zyl North-West University Assistant supervisor and scientific input. 

Ms I Jacobs North-West University Full time MSc student; QFFQ interviewer;  

data capturing and analysis of dietary data; 

statistical analysis; article writing. 

 HPCSA - Health Professions Council of South Africa; MRC - Medical Research Council; SABC – 
South African Breast Cancer; QFFQ - quantified food frequency questionnaire 

Table 1-2: Level of involvement of the student and authors’ contributors to the 

article to be submitted. 

Team member Affiliation Role 

Ms I Jacobs CEN, NWU, Potchefstroom Campus Full-time MSc student. 

Protocol writing. 

Statistical analysis. 

Article writing. 

Dr C Taljaard-

Krugell 

CEN, NWU, Potchefstroom Campus  Supervisor and study leader for MSc 

dissertation. 

Provided guidance to the student 

during all stages of the project. 

Dr C Ricci CEN, NWU, Potchefstroom Campus Co-supervisor of MSc dissertation. 

Statistician. 

Provided guidance to the student 

during all stages of the project. 

Dr T van Zyl  CEN, NWU, Potchefstroom Campus Assistant supervisor of MSc 

dissertation. 

Provided scientific evidence.  

Prof HH Vorster  Extraordinary Professor at the NWU, 

Potchefstroom Campus 

Scientific input in dietary intake and 

food groups. 

Dr I Romieu Center for Research on Population 

Health, National Institute of Public 

Health, Cuernavaca, Morelos, Mexico. 

Principal investigator (IARC). 

Scientific input.  
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Hubert Department of Global Health, 

Emory University, Atlanta, GA, USA. 

Dr S Rinaldi IARC, Section of Nutrition and 

Metabolism, Lyon, France. 

Scientific input. 

Dr H Cubasch Department of Surgery, Faculty of 

Health Sciences, University of 

Witwatersrand, Johannesburg, South 

Africa.  

Non-Communicable Diseases Research 

Division, Wits Health Consortium (PTY) 

Ltd, Johannesburg, South Africa. 

Principal investigator. 

Scientific input. 

Ms R Laubscher SAMRC, Cape Town, South Africa Statistical analysis.  

Dr M Joffe Department of Surgery, Faculty of 

Health Sciences, University of 

Witwatersrand, Johannesburg, South 

Africa.  

Scientific input. 

Prof SA Norris MRC Developmental Pathways to 
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Laboratory Manager: Mrs Nontlatla Mkwanaz 

 Ethical clearance 

Ethical approval for the larger SABC study was granted by the International Agency for 

Research on Cancer (IARC) and by the University of the Witwatersrand Committee for 

Research on Human Subjects (Ethical no: M140980) (see Annexure A). Permission to conduct 

research at Chris Hani Baragwanath Academic Hospital was obtained from the Gauteng 

Province Medical Advisory Committee (see Annexure B). This single dietary study obtained 

ethical approval from the Human Research and Ethics Committee of the North-West University 

(NWU-00118-17-S1) (see Annexure C).  

 Structure of this dissertation  

Four chapters are presented in this mini-dissertation. All technical aspects of the dissertation, 

except for Chapter 3, adhere to the postgraduate manual guidelines of the North-West 

University (font Arial, size 11). Chapter 3 follows the authors’ guidelines of the British Journal 

of Nutrition (font Times New Roman, 12-point type and 1.5 spacing). The decimal system was 

used for numbering with the exception of Chapter 3 where headings are not numbered. 

References, combined from chapter 1, 2 and 4 are presented in the Bibliography section and 

followed by the addenda. 

Chapter 1 is an introduction to this study and briefly states the rationale for conducting this 

study. The study design stemming from the larger study is discussed followed by the aim and 

objectives. The roles and responsibilities of the research team are also acknowledged.   

Chapter 2, the literature review, will follow the introductory chapter. Chapter 2 consists of 

recent published literature regarding BC and dietary intake globally but with the main focus on 

South Africa. The pathology of cancer and BC subtypes are explained for background on the 

complexity of the disease. Attention is drawn to modifiable risk factors, the Continuous Update 

Project report on BC and the possible role of physical activity, obesity and dietary factors in 

relation to BC risk. The nutrition transition, food insecurity and poverty influencing dietary 

intake in South Africa are broadly discussed. Finally, Chapter 2 concludes with a reflection on 

the possible influence of dietary intake in South Africa on BC risk. 

Chapter 3 presents the main findings of this study as an article titled “Dietary intake and breast 

cancer risk in black South African women: The SABC study”. Referencing follows the 

Vancouver reference style, as directed by authors’ guidelines for the chosen journal, the British 
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Journal of Nutrition. A duplicate of the information for authors for the British Journal of Nutrition 

has been included in annexure I. 

The last chapter, Chapter 4, completes this mini-dissertation and captures main findings and 

reflects on the objectives of this single study as well as limitations of the study. In addition, 

recommendations for further research have been made. 

Other annexures include the compilation of the 12 food groups used in the study (annexure 

D), ethical approval letter for using the QFFQ (see Annexure E), the validated and reproducible 

QFFQ used for dietary assessment (annexure F). Informed consent was obtained by an 

independent registered nurse for case and control participants (see annexures G and H). 
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CHAPTER 2 LITERATURE REVIEW 

 Introduction 

Breast Cancer (BC) is globally the most common diagnosed cancer in women and the second 

leading cause of cancer mortality in various countries (WCRF & AICR, 2017; Castelló et al., 

2017; Guerrero et al., 2017; Labadarios et al., 2011). In 2017, an estimated annual mortality 

rate of 410 712 women were reported by the World Health Organization (WHO) (WHO, 2017). 

Furthermore, approximately 1 151 298 new BC cases are predicted by Global Cancer 

(GLOBOCAN) every year (IARC & WHO, 2012). 

The WHO recently stated that 30%-50% of all cancers can be prevented through lifestyle 

changes (WHO, 2018). Additionally, previous research stated that women from a low BC risk 

country developed an increase BC risk upon immigration to high BC risk countries (Sieri et al., 

2008). This strengthens the possibility that BC is influenced by environmental and modifiable 

risk factors such as lifestyle factors and dietary intake (Dwivedi et al., 2014; Sieri et al., 2008). 

The possible impact of diet on BC risk has previously been studied worldwide (Hirko et al., 

2016). However, according to the Global Initiative for Cancer Registry Development (GICR) 

only one in five low to middle income countries (LMICs) have adequate cancer data to drive 

policies for cancer prevention strategies towards cancer (WHO & IARC, 2018). Even though 

dietary intake was previously studied in South Africa, insufficient attention is drawn to the 

association thereof with BC risk in black women. Genetic evidence suggests that BC tumour 

types and outcomes in black South African women might be different from black women in the 

United States (US) and possibly other countries as well (Bryc et al., 2010). These genetic 

differences may occur due to geographical distances (Handley et al., 2007). Hence, difficulties 

may arise when results from studies of different ethnicities and geographical areas are 

compared to the black female population of South Africa to establish population specific 

prevention guidelines. Investigation of dietary intake and the association thereof with BC risk 

are therefore needed to obtain much needed information in the black female population of 

South Africa to establish guidelines for prevention. 

The aim of this literature review is to provide an overview of the burden of increasing mortality 

and incidence rates of BC in South Africa. Risk factors associated with BC will be presented 

with a broad discussion on modifiable risk factors influencing BC development and outcome. 

Special attention will be given to dietary intake and associations with BC risk to this date. 

Finally, a broad discussion on influences of the nutrition transition on dietary intake in South 

Africa will be discussed to provide guidance towards preventative programs to decrease BC 
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risk in South Africa. This literature review will focus on black South African women, for the 

population-based case-control study of the South African Breast Cancer (SABC) study was 

conducted on black South African women. 

 The nutrition transition 

 Introduction of the nutrition transition 

The nutrition transition was initially described by Popkin, who identified five stages in the 

nutrition transition (Popkin, 1993). The nutrition transition describes changes in dietary intake 

and physical activity (PA) related to agriculture development over time. The first stage (hunter-

gatherer) represented high consumption of carbohydrates and fibre and low in saturated fat 

intake whilst obesity rates were low and PA levels were high. During the second stage, low 

dietary diversity was noted due to a period of famine where dietary intake shifted towards 

cultivation and settlements (first of crops, poultry and livestock) while PA levels remained high. 

In the third stage (receding famine) agriculture became more advanced. Dietary intake shifted 

to a decreased carbohydrate consumption and increased vegetable, fruit and protein 

consumption whilst decreased PA levels were noted. The fourth stage is associated with 

nutrition related non-communicable diseases and characterised by dietary intakes high in fat, 

sugar, refined grains and cholesterol. The fourth stage is further associated with low fibre 

consumptions and low levels of PA whilst increased obesity prevalence is noted. In the fifth 

stage changes in dietary intake will occur due to desired behavioural changes to prevent or 

delay degenerative diseases. Dietary intake will shift towards an increase in complex 

carbohydrates, vegetables and fruits, whilst a decreased consumption of fat, high fat meat, 

processed foods and dietary products are promoted (Popkin, 1993).   

The stage of transition may differ in countries or regions within countries (Popkin, 1993). Urban 

and rural areas in the same country may represent different stages of the nutrition transition 

(Popkin, 1993). In addition, most high income countries (HICs) tend to be in the fifth stage of 

the nutrition transition, whilst most LMICs like South Arica, are not yet in the fifth stage of the 

nutrition transition (Abrahams et al., 2011).  

 The nutrition transition within South Africa 

The nutrition transition in South Africa has been studied expansively by various researchers 

(Abrahams et al., 2011; Bourne et al., 2002; Kruger et al., 2005; MacIntyre et al., 2012; Mciza 

et al., 2005; Steyn & Mchiza, 2014; Vorster et al., 2014) and contributed to a more 

comprehensive overview of dietary intake in South Africa. However, data on dietary intake 

within certain ethnic and age groups as well as certain demographic regions, is still limited. 
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Additionally, little attention is drawn to BC risk and dietary intake in South Africa as mentioned 

above. Therefore, difficulties arise when preventative nutrition related strategies are planned 

to reduce BC incidence in a diverse population like South Africa. 

In 2001 the first South African food based dietary guidelines (SAFBDGs) were developed 

(Vorster et al., 2001). In 2012 these SAFBDGs were updated and revised (Vorster et al., 

2013). The main aim of the SAFBDGs is to promote healthy eating for all people of South 

Africa (Vorster et al., 2013). It is based on scientific evidence in relation to food and health and 

is mainly used as an educational tool to address the burden of chronic and non-communicable 

diseases such as obesity (Vorster et al., 2013). These SAFBDGs are in line with the vision 

and mission of the WHO, Food and Agriculture Organisation (FAO) and Association for 

Dietetics in South Africa (ADSA) (DOH, 2003). In addition, the Cancer Association of South 

Africa (CANSA) also recommends a healthy diet in line with the SAFBDGs as preventative 

diet against cancer. These guidelines advise South Africans to follow a nutrient dense diet that 

is high in fruit, vegetables and low in energy dense, nutrient poor food such as fat, salt and 

sugar (Vorster et al., 2013). 

However, despite promotion of healthier, less energy dense and nutrient rich food in South 

Africa, a systematic review by the authors, Steyn and Mchiza (2014), stated that a more 

Westernised diet are being followed by the South African population. The nutrition transition 

and urbanization in South Africa might contribute to South Africans following a Westernised 

diet (Steyn & Mchiza, 2014). Westernised diets are characterised by high consumption of red 

and processed meats, potatoes, starches, refined grains, snacks and sweets (Castelló et al., 

2014). This diet can further be classified as a more energy dense and mostly nutrient poor 

diet (possibly lacking natural protective agents protecting against BC) that may result in an 

increased risk for obesity. Westernised diets were previously associated with a higher BC risk 

(Castelló et al., 2014; Cottet et al., 2009). Thus, the South African population might be at 

greater risk of developing BC when a Westernised diet is being followed.  

The South African Department of Health has developed a National Strategy for the Prevention 

and Control of Obesity implemented from 2015 to 2020 (DOH, 2015). However, this strategy 

has had little impact up to date since obesity rates are still increasing (Tugendhaft et al., 2016). 

Thus, highlighting the need for more effective intervention strategies to reduce obesity and 

adapt to dietary intake associated with the fifth stage of the nutrition transition to prevent 

degenerative diseases such as BC. In section 2.2.3 and 2.2.4 the focus will be on urbanization, 

dietary intake and dietary diversity as contributing factors of obesity in South Africa, a known 

risk factors for BC. 
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 Urbanization, obesity and South African dietary intake.  

A key hypotheses supported by the rural and urban comparison, is the abandoned traditional 

diet of the African population (Bourne et al., 2002). A traditional diet is generally more nutritious 

than commercial food markets in urbanised settings associated with Westernised diets 

(Kuhnlein et al., 2013). Traditional diets are further associated with a decreased prevalence 

of degenerative diseases, whereas Westernised diets are associated with higher prevalence 

of degenerative diseases (Bourne et al., 2002). Urbanization also contributes to lifestyle 

changes such as decreases in PA levels (MacIntyre et al., 2002). 

 A cross-sectional study of the transition and health during urbanisation of South Africa 

(THUSA) conducted by Vorster et al. (2000) demonstrated abundant differences between 

urban and rural populations. Differences were demonstrated in terms of dietary intake, an 

increase in BMI upon urbanisation and lack of PA in urban and rural areas. According to 

Popkin et al. (2012) urbanization contributes to decreased PA levels and increased obesity 

rates in the South African population.  

Previously, excessive body weight was ranked as the fifth most contributing risk factor towards 

mortality rates in South Africa (Draper et al., 2016). South African women tend to have the 

highest prevalence of obesity (42%) in sub-Saharan Africa, whilst combined incidence rates 

of overweight and obesity represented 69.3% of South African women (Ng et al., 2014). 

Compared to only 27% of South African women being obese in 2003 (Tugendhaft et al., 2016), 

emphasis is put on the rising obesity rates associated with time. 

Previous research has shown that black South African women have a higher tolerance and 

preference for a bigger body size compared to white female populations (Draper et al., 2016). 

In addition, former research conducted in South Africa found obesity in black women to be 

associated with perceived fortune, health and attractiveness (Mvo, 1999; Puoane et al., 2005; 

Senekal et al., 2001). Thus, overconsumption of energy dense and nutrient poor foods, 

together with increased inactivity and positive perceptions of obesity in the black female 

population of South Africa, may contribute to a higher BC risk in postmenopausal women 

(Draper et al., 2016). 

Various studies have been conducted on macronutrient, fibre and added sugar intake in South 

Africa (Wentzel-Viljoen et al., 2018; Vorster et al., 2014; Kolahdooz et al., 2013; Tydeman-

Edwards, 2012; Nel & Steyn, 2002). These studies reported the effects of urbanization on 

dietary intake and are summarised in Table 2.1 (Wentzel-Viljoen et al., 2018; Mchiza et al., 

2015). Compared to rural populations, urban populations tend to follow a more Westernised 
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diet high in refined carbohydrates, added sugars, animal source products and saturated fats 

(Wentzel-Viljoen et al., 2011). In addition, total energy intake is also one of the nutritional 

differences in urban and rural areas. According to Mchiza et al. (2015) and Wentzel-Viljoen et 

al. (2018) lower energy intake is reported in rural settings whilst higher energy intake is noted 

in urban regions. Thus, urban regions in South Africa might be at greater risk of being obese 

and postmenopausal women in these urban areas may therefore have an increased BC risk.  

The Prospective Urban and Rural Epidemiology (PURE) study conducted after the THUSA 

study in the North West province of South Africa, showed notable differences in added sugar 

intake between urban and rural areas (Vorster et al., 2014). Except for the concern of positive 

perceptions towards increased body size, added sugar consumption also raises concern 

regarding obesity and high consumption of nutrient poor foods. The SAFBDGs advise South 

Africans to use sugar, sugary foods and drinks sparingly (Vorster et al., 2013). However, the 

Department of Health (2016) previously stated that South Africans are amongst the top 10 

global consumers of sugary drinks. In addition, the median added sugar consumed by women 

in rural areas were 23.9 g in 2005 and doubled to 46.6 g in 2010 for the same rural areas 

(Wentzel-Viljoen et al., 2018). Urban areas showed a median increased added sugar intake 

from 40.6 g in 2005 to 67.6 g in 2010 (Wentzel-Viljoen et al., 2018). Sugar was furthermore 

found to be the most consumed single food in the cross sectional study conducted by 

Tydeman-Edwards (2012) (see Table 2.8).  

To decrease risk of NCDs such as obesity, added sugar consumption should not exceed 10% 

(25 g) of total daily energy intake but should preferably be below 5% of total energy intake 

(WHO, 2017). With time, added sugar intake of South Africans has increased above the 

recommended 10% (Vorster et al., 2014). Worrisome, however; is the nutritional value of 

sugar. Sugar is defined as an energy dense, nutrient poor food and overconsumption of sugar 

may contribute to obesity. Vorster et al. (2014) further concluded that consumption of an 

excessive amount of sugar was positively associated with body weight, for changes in total 

energy intake was mostly affected. Thus, excessive sugar intake in South Africa may 

contribute to a higher risk for postmenopausal BC.
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Table 2.1: Macronutrient, sugar and fibre intake of South Africans based on the second dietary analysis of studies undertaken after 

2000. 

Dietary Reference Intakes (DRIs) Food and Nutrition Board 

  
Energy: women of height 1,60 m with low activity and BMI= 22.5= 8465 kJ 
 

Fat: AMDR = 
10 -35% 

Protein: 
AMDR= 20-
35% 

CHO: AMDR= 
45-65% 

Added Sugar: < 10% or 
25 g/day. 
Recommended by WHO  

Fibre: RDA 
females= 25 
g/day 

Comparison of rural and urban studies 

Study Study design Population Race Energy kJ  Fat % TE  Protein % TE  CHO % TE  Added Sugar † (g) Fibre (g)  

Nel & Steyn (2002) Secondary 
data analysis 

Women-Rural & 
Urban 

Black and White 
Africans 

7250 (3610) 25.0 (12.2) 14.3 (4.7) 59.9 (14.1) 45.4 (46.4) 18.0 (12) 

‡ Wentzel-Viljoen 
et al., (2018). 
*PURE 2005 

Cohort study 

Women-Rural Black Africans 6200 
(5000; 7600) 

32.1  
(23.2; 42.4)) 

40.4 
(31.9; 51.0) 

243.5  
(191.3; 295.6) 

23.9 (12.8; 36.5) 
 

17.3  
(13.8; 22.1) 

Women-Urban Black Africans 9000 
(6900;12800) 

64.7  
(45.9; 88.4) 

63.2  
(47.4; 87.4) 

294.6  
(209.8; 376.2) 

40.6 (24.1; 62.1) 22.8  
(15.1; 30.6) 

‡ Wentzel-Viljoen 
et al., (2018). 
*PURE 2010 

Cohort study Women-Rural Black Africans 9100 
(6500;11600) 

56.6  
(36.6; 86.7)  

60.4  
(44.6; 82.5) 

322.0  
(240.9; 468.8) 

46.6 (24.2; 83.6) 20.7  
(14.9; 31.3) 

Women-Urban Black Africans 11700 (8900; 
14900) 

83.5  
(58.3; 112.4) 

86.5  
(64.2; 113.9) 

368.3  
(274.9; 477.7) 

67.6 (32.6; 98.5)  27.5 
 19.6; 37.8) 

Tydeman-Edwards 
(2012) 

Cross-
sectional study 

Women-Rural Mostly black 7755 25.9 16.9 60.3 Na Na 

Women-Urban Mostly black 6621 22.8 17.7 63.3 Na Na 

Comparisons of different age group studies 

Jaffer (2009) 
CRIBSA study 

Cross-
sectional study 

Women (Urban) aged 
19-44 Black Africans 

7600 (2300) 30.1 (12.7) 12.4 (4.5) 55.5 (12.5) 54.4 (40.5) 16.2 (8.5) 

Women (Urban) aged 
45-64 

Black Africans 

7100 (1800) 27.6 (14.1) 12.4 (4.9) 57.3 (15.0) 47.0 (36.3) 16.8 (8.2) 

Kolahdooz et al., 
(2013) 

Cross-
sectional study 

Women (Rural) aged 
19-50 

Not mentioned in 
article 

11650 17 (9) 11 (2) 67 (12) 47.0 (24) 47.0 (14) 

Women (Rural) aged 
51 + 

Not mentioned in 
article 

11978 17 (7) 12 (3) 64 (11) 47.0 (21) 19.0 (9) 

 *PURE - Prospective Urban and Rural epidemiological study designed to keep track of shifts in lifestyles, risk factors and chronic diseases amongst 
150 000 people over 15 years in 17 high and low-income countries from major regions of the world. 

 † Added sugar included sugars (sucrose) inserted by adults or producers. Natural sugars (fructose) were excluded. 
 Data are presented as mean (SD)   
 ‡ Data are presented as median (P25; P75)  
 
 BMI - Body Mass Index; AMDR - acceptable macronutrient distribution range; CHO - carbohydrate, WHO - World Health Organization; RDA - recommended 

daily allowance; SD - standard deviation; na - not available; TE - total energy; CRIBSA - Cardiovascular Risk in Black South Africans study invented to 
measure the nutritional consumption of the black urban population of Cape Town. Data adapted from Mchiza et al. (2015:8236) 
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 Dietary diversity in South Africa 

Dietary diversity can be defined as consumption of foods in different food groups within a 

specific time frame (FAO, 2010) and is often used to describe dietary intake of a population or 

individual (Steyn, 2013). Dietary diversity is described as an evaluation tool of food security at 

household level (FAO, 2010). Food security is described as adequate food availability at all 

times by all people (Nord & Prell, 2011:9). Dietary diversity scores are often used to analyse 

diet diversity and to determine food security within a population or household level (FAO, 

2010). Dietary diversity scores are also useful to assess single food groups or to investigate 

dietary intake within a population. (FAO, 2010).  

According to the cross-sectional studies of the South African National Health and Nutrition 

Examination survey (SANHANES) and South African Social Attitude Survey (SASAS), the 

black South African race had the lowest dietary diversity score of all ethnicities in South Africa 

(see Table 2.7) (Labadarios et al., 2011; Shisana et al., 2013). Furthermore, Steyn (2013) 

previously stated that low diet diversity scores may be a reflection of food insecurity and is 

often associated with a monotonous diet followed by the black South African population 

(Labadarios et al., 2011). Monotonous diets are based on an increased consumption of energy 

dense carbohydrates (maize meal, bread, sugar and rice) and decreased consumption of fruit, 

vegetables and animal products (Steyn & Mchiza, 2014). Thus, a monotonous diet may be 

lacking a variety of nutrients that may protect against BC risk and is therefore worrisome as it 

may contribute to an increased BC risk.   

In line with the above, overall health will be promoted if one’s diet consists of various foods, 

containing various nutrients to increase dietary diversity (Steyn, 2013). However, since 2003, 

South Africa has legislated national fortification of staple foods such as wheat flour and maize 

meal products with various micronutrients. A cross-sectional study conducted by Tydeman-

Edwards (2012) in South Africa, stated that maize meal and wheat flour products were under 

the top 10 most frequently consumed foods in that particular study (see Table 2.2). Fortification 

of these frequently consumed products will contribute to increase consumption of various 

micronutrients that would have otherwise not been consumed. However, single fortified foods 

still do not contain all necessary nutrients for optimal health (Labadarios et al., 2011). 

Therefore, a diverse diet consisting out of various vegetables, fruit, whole grains, high fibre 

products, legumes, lean meat and low fat products are necessary for adequate nutrient intake 

and to promote health status in the individual (Labadarios et al., 2011).  
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Table 2-2: Dietary diversity scores of South Africa compared in urban and rural 

areas, different provinces and different ethnicities. 

  
2012 SANHANES study                

(Shisana et al., 2013) 
2009 SASAS Study 

(Labadarios et al., 2011) 

 
*Mean DDS % DDS 

< 4* 

*Mean DDS % DDS 
< 4* 

  Mean 95% CI Mean 95% CI 

Area     

Urban formal 4.7 4.5-4.9 29.3 4.42 4.34-4.50 26 

Urban informal 3.8 3.5-4.1 46.6 3.46 3.30-3.61 55.7 

Rural formal 3.6 3.4-3.9 50.7 3.64 3.46-3.81 50.1 

Rural informal 3.3 3.2-3.5 59.7 3.17 3.05-3.29 63.9 

Race      

Black 4 3.8-4.1 44.9 3.63 3.55-3.71 50 

White 5.6 5.2-6.0 14.9 4.96 4.82-5.10 9 

Coloured 4.5 4.2-4.7 30 4.43 4.30-4.56 26 

Asian 4.1 3.7-4.6 31.6 4.44 4.29-4.58 26 

Total SA 4.2 4.1-4.3 39.7 4.02 3.96-4.07 38 

 *Mean DDS based on nine food groups from data of two South African studies, SANHANES and 
SASAS, where a score of one is associated with a very weak diet diversity and nine an excellent 
diet diversity.   

   
 DDS- Diet diversity score. Data adapted from Mchiza et al. (2015:8241) 
 
 

Mchiza et al. (2015) further report fruit, vegetables and dairy as the least common consumed 

food groups in South Africa in rural and urban areas. As discussed in section 2.2, fruit and 

vegetables may consist of protective factors against BC. In addition, the most common single 

foods eaten are reported in prior studies conducted in South Africa by Nel and Steyn (2002) 

and Tydeman-Edwards (2012) (see Table 2.3). Most often consumed items were tea, added 

sugar, brown bread, maize meal dishes, full cream milk, coffee, margarine, potatoes, white 

bread, fruit, vegetables and rice. Food intake did not differ much from the study conducted 

before 2000 (Nel & Steyn, 2002) and the study conducted in 2012 (Tydeman-Edwards, 2012). 

However, more energy dense and nutrient poor foods such as sweets, cookies and salt were 

consumed after 2000. As emphasised in section 2.2.2, overconsumption of energy dense and 

nutrient poor foods such as sugar and refined grains may contribute to increased obesity rates, 

which increases the risk for postmenopausal BC. Moreover, low intake of nutrient rich foods 

may lead to micronutrient deficiency and a decreased intake of possible protective nutrients 

against BC risk. Thus, there is a possible higher risk for BC in both pre- and postmenopausal 

women with overconsumption of energy dense and nutrient poor foods. 
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Table 2-3: Comparison of 10 most frequently consumed single foods in South 

Africa between the study on secondary analyses of South Africa in 2000 (Nel & Steyn, 

2002) and Bloemfontein women in 2012 (Tydeman-Edwards, 2012). 

Study on Secondary Analyses (2000) Bloemfontein Women (2012) 

Maize porridge and dishes Sugar  

Sugar Tea 

Tea Maize porridge 

Brown bread Stock/salt 

White bread Hard brick margarine/oil 

Non-dairy creamer Bread 

Brick margarine Full cream milk 

Chicken meat Vegetables 

Full Cream milk Fruit 

Green leafy vegetables Cold drinks 

Potatoes Chicken 

Tomato and onion stewed Eggs 

Coffee Sweets/chocolates 

Eggs Potato chips 

Cabbage Cakes/biscuits 

Data adapted from Mchiza et al. (2015) 

 

 Poverty, dietary intake and food security 

Food insecurity can be defined as a state of being without reliable access to sufficient and 

affordable, nutritious food (FAO, 2010). Food insecurity in South Africa slightly decreased from 

23.9% in 2010 to 22.3% in 2016 (STATS SA, 2016). Great contributions have been made by 

the Southern Africa Food Lab (SAFL) initiative to decrease food insecurity in South Africa 

(SAFL, 2016). The SAFL initiative aims to address food insecurity in South Africa and may 

therefore play a key role in decreasing food insecurity within South African households. 

Increased food security may promote overall health within households. However, even though 

decreased food insecurity rates are reported, 12,3 million South African citizens were still food 

insecure in 2016 (STATS SA, 2016). Worrisome is that food insecurity is associated with 

obesity and insufficient intake of diverse micronutrients needed for optimum health and 

prevention of degenerative diseases (Farrell et al., 2017).  

 

Previously, greater obesity rates have been associated with higher income countries than in 

lower income countries like South Africa (Popkin et al., 2012). However, this pattern is 

changing and obesity among lower income groups in South Africa are increasing, despite food 

insecurity (Popkin et al., 2012). This may be due to a simplified food system in South Africa 

(Du Plooy et al., 2017). 
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A simplified South African food system developed over time which mainly focuses on a limited 

selection of food products (Du Plooy et al., 2017). These food products are high energy dense 

foods and are lower in cost. Hence, availability of cheap vegetable oils and fats from milk and 

meat has resulted in increased saturated fat consumption in South Arica (Popkin et al., 2012). 

Even though saturated fat intake is not directly associated with BC risk (see Table 2.4), 

overconsumption of low cost, energy dense fats may contribute to a higher total energy 

intake/day, which may result a higher risk for obesity, a known BC risk factor in 

postmenopausal women. 

 

Furthermore, the nutrition transition (phase four) also emphasise the increase in availability 

and accessibility of supermarkets, low-priced food chains and street food vendors selling more 

processed and energy dense foods (Steyn & Mchiza, 2014). It is common to find staple food 

such as refined starches (maize meal dishes, bread, and rice) and other food products with 

added sugar and fat within South African food-insecure households (Steyn & Mchiza, 2014). 

In addition, government initiatives subsidise staple foods such as samp, maize meal, bread, 

rice and vegetable oil, fruit and veg (Mchiza et al., 2015). Thus, no Value Added Tax (VAT) is 

paid on these foods, making energy dense staple foods more affordable for low-income 

classes in South Africa. However, more energy dense VAT free foods (samp, maize meal, 

rice, bread, vegetable oil) are cheaper than fruit and vegetables. As mentioned earlier, even 

though these staple foods (maize and flour products) are fortified with some micronutrients, it 

still does not contain all nutrients needed for optimal health to lower the risk of degenerative 

diseases. Thus, a low-cost diet that is not diverse in nutrients (containing probable protective 

factors against BC) is therefore bothersome for it may contribute to an increased BC risk.  

 

Buying food at low priced food chains or energy dense foods (mostly nutrient poor) in South 

Africa that are cheaper may not be by choice. It is rather a way of surviving due to the high 

Gini coefficient (62.8) of South Africa (The World Databank, 2018; Pisa & Pisa, 2017). A Gini 

coefficient is defined as a measure of deviation of income distribution amongst a household 

or individual within a specific country (World Databank, 2013). A Gini coefficient value of 100 

represents absolute inequality, where 0 represents absolute equality (World Databank, 2013). 

Additionally, South Africa faced 27.6% of unemployment during 2016 while 44.5% of 

households in South Africa earned between R0 and R1583 ($120.69) per month (see Table 

2.4) (STATS SA, 2016). 
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Table 2-4: The estimated average annual and monthly income of the lowest to the 

upper income classes of South African households. 

Data adapted from Money South Africa (Hunter, 2016). 

 

 Breast Cancer 

 A global concern 

In the following section BC will be discussed as a global concern with the focus on prevalence, 

incidence and mortality rates. 

Mortality and incidence rates are constantly rising in developed and less developed countries 

(WHO, 2017). In 2012, approximately 1.7 million new BC cases were diagnosed worldwide 

which represented 25% of all cancer diagnoses (Bandera et al., 2015). The WHO further 

predicted 2.1 million new global BC cases in 2025 (WHO & IARC, 2012). Higher incidence 

rates of BC are reported in HICs. Worrisome, however; is that incidence rates are increasing 

in LMICs (Jedy-Agba et al., 2016). Research indicates that incidence rates of BC in LMICs 

are likely to increase even more in imminent decades due to population ageing and adoption 

of the lifestyle of HICs (Jedy-Agba et al., 2016). 

Adding to the above, the WHO recently stated that 70% of global BC deaths occurred in LMICs 

(WHO, 2018). Different incidence rates of BC in HICs and LMICs may be a reflection of 

variation in access of early BC screening and report practices in HICs together with different 

genetic, environment, lifestyle and healthcare factors (Bandera et al., 2015).  

Annual income (ZAR) Monthly income (ZAR) Classification Percentage contribution 
of income 
classification. 

R0-19,00 R0 - R1,583 Lowest 62.3% 

R19,001-R86,00 R1,584-R7,167 Second lowest 

R86001-R197,000 R7,168-R16,417 Low emerging middle 26.4% 

197,001-R400,000 R16,418-R33,333 Emerging middle 

R400,001-R688,00 R33,334-R57,333 Lower middle 

R688,001-R1,481,000 R57,334-R123,417 Upper middle 

R1,481,001-R2,360,00 R123,418-R196,667 Upper income/Emerging 

affluent 

1.3% 

R2,360,001+ 196,668+ Affluent 
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Survival rates for BC differ worldwide, but in HICs early stage (stage I/II) BC diagnoses has 

an 80% to 90% survival rate, while advance stage (stage III/IV) BC diagnoses has a 24% 

survival rate (Ferlay et al., 2012). According to the World Cancer Research Fund (WCRF) 

(2017) HICs in Europe and North America have the highest proportion of five-year survival 

rates compared to LMICs in Africa and Asia who have the lowest five-year survival rates for 

BC. Vanderpuye et al. (2017) further state that survival rates in African countries are rarely 

described or updated which contribute to the complexity of the survival statistics in Africa. 

The WHO and Pan American Health Organization (PAHO) declared BC as a chronic non-

communicable disease (NCD) that requires prevention and control strategies (PAHO & WHO, 

2015). As indicated above, the latest mortality and incidence rates of BC emphasise an 

increasing burden on health organisations and societies. Cancer can largely be prevented 

because genetic predisposition and heredity only account for approximately 5% to 10% of all 

cancers, while risk factors and exposures to unhealthy lifestyles and environmental factors 

account for the rest (WCRF, 2018).  

 A public health concern within South Africa 

Breast cancer has the highest age-standardised incidence rate (33.35/100 000 ASR) and the 

second highest age-standardised mortality rate (16.5/100 000 ASR) after cervical cancer in 

South African women (SANCR, 2014). In addition, BC is the second leading cancer in black 

South African women (18.01/100 000 ASR) (SANCR, 2014). Incidence rates of BC 

categorised by ethnicity (Black, White, Coloured and Asian/Indian) in South African women 

are presented in Figure 2.1. An increase in BC incidence rates is noted from 2000 to 2014 in 

all ethnicity groups.  
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Figure 2-1: Incidence rates from different ethnicities in South African women.   

Data adapted from the South African National Cancer Registry (2000-2014). 
 

The South African National Cancer Registry (SANCR), the main pathology based cancer 

surveillance agency in South Africa, reported 33 956 black female BC cases between 1994 

and 2009 (SANCR, 2014). However, scientists have reason to believe that not all BC cases 

in South Africa are reported in the SANCR (Singh et al., 2015a). Thus, incidence and mortality 

rates of BC in South Africa might be higher than previously and currently reported. 

 Difficulties in breast cancer diagnoses 

Breast cancer is curable when it is detected in early stages (stage I and II) (Singh et al., 

2015a). Early stages of BC are referred to as spreading of cancer to nearby lymph nodes but 

not too distant parts of the body (WCRF & AICR, 2007). Therapeutic treatment (chemotherapy, 

hormone therapy and radiation) combined with early stage detection are major contributors in 

BC mortality reduction, especially in HICs (Jedy-Agba et al., 2016). In contrast, higher late 

stage diagnoses are reported in black South African women compared to other ethnicities 

(74% to 91% vs 30% to 44%) (Jedy-Agba et al., 2016). This is bothersome as late stage BC 

diagnoses are associated with poor prognosis.  

Recently, the WHO stated that only 26% of LMICs have adequate pathology services for 

cancer screening and appropriate treatment available in the public sector (WHO, 2018). This 

is also true for South Africa. South Africa has limited organised population-based screening 

programmes for BC and opportunistic screening is restricted to only a small proportion of 
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higher socioeconomic women (Dickens et al., 2016). The South African organisations, Pink 

Drive together with the Cancer Association of South Africa (CANSA), offer some of the limited 

BC screening programmes in South Africa (CANSA, 2018; Pink Drive, 2018). Both 

organisations have mobile health clinics and aim to provide free or low-cost health services to 

medically uninsured women in semi-urban and urban areas in South Africa (CANSA, 2018; 

Pink Drive, 2018). These health services focus on early BC detection and include screening 

of BC, physical examination and education towards BC risk factors (CANSA, 2018; Pink Drive, 

2018). However, these mobile health clinics only reaches a small number of people over a 

period of time and late stage (stage III/IV) BC diagnoses still remain a major concern in South 

Africa.  

The authors, Singh et al. (2015b:415) further report of a shortage of qualified healthcare 

professionals in South Africa (see Table 2.5). South Africa has 5.4 doctors per 10 000 

population (Matsoso & Strachan, 2011:51). The oncology healthcare workers listed in Table 

2.5 (Singh et al., 2015b:415) are a combined list of the private healthcare system and the 

public healthcare system. Most of the South African population make use of public healthcare 

services (83%), while 57% of healthcare specialists are estimated to engage in private 

healthcare services (Matsoso & Strachan, 2011). South Africa’s lack of healthcare 

professionals and inequality of specialists contribute to difficulties in diagnosing and treatment 

of BC in the early stages when prognosis is better. Thus, emphasizing the impact of 

inequalities in the healthcare system in South Africa, the burden thereof on BC and the need 

for alternative incidence reducing methods that focus on prevention rather than BC cure or 

treatment. 

Table 2-5: The Health Professions Council of South Africa (HPCSA) 2014 

registered cancer-related specialists. 

  Number 
Per 10 000 
population 

Medical oncologists 33 0.006 

Pathologists (anatomical) 258 0.01 

Paediatric medical oncologists 20 0.04 

Radiation oncologists 201 0.05 
    Data adapted from (Singh et al., 2015b:415) 

 

 Pathogeneses of breast cancer 

Section 2.4 was added in this chapter to give an overview of the complexity of BC pathology. 

In addition, certain modifiable dietary risk factors for BC differ in subtypes and ethnicities and 
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are therefore important since this study is a population based study of the black female 

population of South Africa. 

Cancer is characterised by uncontrolled cellular growth due to certain changes in genetic 

material of cells (WCRF & AICR, 2007:31). The division, differentiation and death of cells are 

regulated carefully within the human body (WCRF & AICR, 2007). Cancer growth begins as 

an individual cell that has lost the ability to control normal growth and regulation of the 

duplication processes (WCRF & AICR, 2007:31).  

Progression of BC is influenced by hormones such as oestrogen and progesterone (WCRF & 

IARC, 2017). These hormones modulate growth and structure of epithelial tumour cells in 

breast tissue during puberty and breast maturation in pregnancy (WCRF & IARC, 2017). 

Oestrogens however, are involved in breast carcinogenesis through a proliferative effect on 

breast tissue (WCRF & IARC, 2017). High oestrogen levels (estradiol and oestrone) are 

associated with an increased risk for BC development (Petridou et al., 2018). High oestrogen 

levels and uncontrolled cellular growth is often a result of exposure to environmental and 

dietary agents (Dwivedi et al., 2014). Thus, dietary agents in combination with various other 

factors may contribute to BC development.  

 Breast cancer subtypes 

Breast cancer is known to be a highly heterogeneous disease with different prognoses 

depending on intrinsic molecular subtypes (Dickens et al., 2016). It can be distinguished by at 

least four different intrinsic molecular subtypes and up to 21 distinct histologic subtypes 

(DeSantis et al., 2016). Subtype classification of BC is based on hormone receptor status, 

defined by oestrogen receptor (ER) and progesterone receptor (PR) status (Bandera et al., 

2015). Intrinsic molecular subtypes consist predominantly out of two positive hormone 

receptors (ER-positive/PR-positive) and two predominantly hormone-negative receptors (ER-

negative/PR-negative) (Anderson et al., 2014; Dickens et al., 2014). Positive hormone 

receptors can further be divided into immunohistochemical subtypes of Luminal A and Luminal 

B and negative hormone receptors into immunohistochemical subtypes of human epidermal 

growth factor receptor 2 (HER2) enriched and basal-like factors (see Table 2.6) (Dickens et 

al., 2016; Go et al., 2016). They are associated with distinct risk factors and are biologically 

different in presentation, outcomes and response to treatment (Gershuni et al., 2017). Breast 

tumours can further be classified based on expressions of oestrogen and progesterone 

receptors (Stricker et al., 2017). Thus, emphasizing that BC is a complex disease.  
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Table 2-6: Intrinsic breast cancer molecular subtypes 

IHC-subtype ER and/or PR HER2 Intrinsic subtype 

Luminal A Positive Negative Luminal A 

Luminal B Positive Negative or positive Luminal B 

HER2 positive, non-
luminal 

Negative  Positive HER2-enriched 

Triple-negative Negative  Negative Basal-like 

*There are additional intrinsic molecular subtypes categorised into two predominantly HER2-
positive subtypes (luminal B and HER2-enriched) and two predominantly HER2-negative  
IHC - immunohistolochemical; ER - oestrogen receptor; PR - progesterone receptor; HER2 - 
Human-Epidermal Growth Factor Receptor 2. 

 subtypes (Luminal A and Basal-like). Data adapted from Anderson et al. (2014:5) 
 

 Ethnicity, age and breast cancer subtypes  

Distribution of the four BC subtypes differ with age and race (Gershuni et al., 2017). A wide 

variety of the distribution of subtypes across racial/ethnic groups is reported. Black and 

Hispanic ethnicities tend to be more susceptible to oestrogen receptor negative (ER-) and 

Triple negative breast cancer (TNBC) than non-Hispanic white women (Bandera et al., 2015). 

Certain BC subtypes such as ER- and TNBC tumours are more aggressive tumours and are 

associated with poorer prognosis, leading to higher mortality rates. 

In addition, age also influences risk of certain BC subtypes (Parise et al., 2010). The authors, 

Parise et al. (2010) state that black women of a younger age (< 41 years) are at higher risk 

for TNBC than older black women. Furthermore, an increase in age tends to be more 

associated with ER/PR-positive (ER+/PR+) tumours, while HER2-positive subtype incidence 

decreases with age (Parise et al., 2010). 

South Africa can be classified as a multi-racial country with a unique setting to investigate BC 

subtypes. The risk of developing BC in South Africa may vary according to ethnicity 

(Langenhoven et al., 2016). Table 2.7 summarises various BC subtypes from four different 

studies conducted from urban areas (Soweto and Cape Town) in South Africa (Cubasch et 

al., 2018; Cubasch et al., 2013; Dickens et al., 2016; Langenhoven et al., 2016). Oestrogen 

receptor BC is the most prevalent BC subtype diagnosed in the studies conducted by Cubasch 

et al. (2013), Cubasch et al. (2018) and Langenhoven et al. (2016). These studies mentioned 

above, report of 50%, 55% and 49% of advance stage BC, respectively. Thus, more than half 
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or nearly half of the sample in all three studies mentioned above, were diagnosed in more 

advanced stage BC when prognosis is poor and may therefore contribute to high mortality 

rates in South Africa. Generally, BC prognosis is more favourable when detected in early 

stages compared to advanced BC diagnoses (Caplan, 2014). Additionally, these studies also 

show that the average age of BC diagnosed in black women ranged between 48 and 54.4 

years. Thus, BC is mostly diagnosed in older black South African women.  

Table 2-7: Clinical trials reporting on advanced stages of BC and receptor status of 

studies conducted in South Africa. 

Study Sample 
size 

Age at 
diagnoses 
 

Population Reported incidence of 
advanced stage BC 
(Stage III/IV) 

Receptor 
status 

Cubasch et al. (2013) 1092 56% of sample 
≥ 50+ years of 
age 

Black women 50% ER: 58.0 

    PR: 47.0 

    HER2: 22.0 
       TNBC: 19.0 

Langenhoven et al. (2016) 586 56 (not 
reported) 

Mixed race 55% ER: 64.0 

    PR: 51.0 

     HER2: 36.0 
     TNBC: 16.5 

 Cubasch et al. (2018) 602 54.4±14.2 *  Mostly black  49% ER: 62.3 

   (90.8%)  PR: 53.5 

     HER2: 24.0 

         TNBC: 21.7 

Dickens et al. (2016) 6633 53 (43, 65) † Black Not mentioned ER: 79.9 

  
 

  PR: 74.0 

  

 

  

HER2:66.7 
TNBC: 21.4 

 *Data reported as mean ± SD  
 †Data reported as median (25th percentile, 75th percentile)  
 ER - oestrogen receptor; PR - progesterone receptor; HER2 - Human-Epidermal Growth Factor 

receptor 2; TNBC - triple negative breast cancer.  
Data adapted from Cubasch et al., 2018:122; Dickens et al., 2016:534; Vanderpuye et al., 2017:4.   

 Risk factors of breast cancer 

Boundless progress has been made in understanding the development of cancer and the 

extent to which endogenous and exogenous factors modify cancer risk (WCRF & AICR, 2007). 

Risk reduction methods and factors regarding nutrition, diet, physical activity (PA) and body 

weight associated with cancer are regularly updated by the Continuous Update Project (CUP) 

(WCRF & AICR, 2018). The CUP is a report on cancer survival and prevention led by WCRF 

international in partnership with the American Institution for Cancer Research (AICR) (WCRF 

& AICR, 2018). It is a reliable scientific aid which supports up-to-date policies and guidelines 

for prevention of cancer (WCRF & AICR, 2018). 

In 2007, findings on all cancer survival and prevention were published in Food, Nutrition, 

Physical Activity and the Prevention of Cancer: A Global Perspective (second expert report of 
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2007) (WCRF & AICR, 2017). Findings on cancer are currently published in separate CUP 

reports for different cancers and are used to update cancer prevention recommendations 

(WCRF & AICR, 2018). The first CUP report on BC survival and prevention was published in 

2010, followed by the second update report of 2017 and revised report of 2018 (WCRF & 

AICR, 2018). The CUP report on BC examines universal BC prevention factors and survival 

rates associated with nutrition, diet, physical activity and body weight (WCRF & AICR, 2018). 

This report aims to ensure that public members, health professionals and policymakers have 

access to the most recent research on BC risk reduction methods (WCRF & AICR, 2018).  

Breast tissue differs at certain stages of life in response to environmental influences and 

hormonal status (WCRF & IARC, 2018). Thus, not all women have the same risk of developing 

BC (Cadmus‐Bertram et al., 2013). Risk factors for BC can be classified by endogenous 

hormone exposure and exogenous hormone exposures (WCRF & AICR, 2018). Endogenous 

hormone factors such as age, family history of BC, reproductive factors, genetic predisposition 

and exogenous hormone exposures such as environmental factors have all been associated 

with an increased risk for BC development (Shah et al., 2014). Risk factors for BC can either 

be modifiable or non-modifiable and will be discussed as such in the next section (Cadmus‐

Bertram et al., 2013).  

 Non-modifiable risk factors (Other causes of BC) 

Breast tissue comprises largely out of fat, glandular tissue, ducts and connective tissue and 

mainly fat (WCRF & AICR, 2018). The prime periods of breast tissue development are during 

puberty, lactation or pregnancy (WCRF & AICR, 2018). Development of breast tissue is in 

response to hormones such as growth factors, insulin, oestrogen and progesterone (WCRF & 

AICR, 2018). Radiation and medication also influence endogenous and exogenous hormone 

exposure (WCRF & AICR, 2018). Cycles of endogenous oestrogen levels throughout a 

woman’s lifetime are associated with developing of BC or protecting against BC (Shah et al., 

2014). 

Early age at menarche (12 years of age) is classified as a risk factor for both pre- and 

postmenopausal women being diagnosed with BC (WCRF & AICR, 2018). The European 

Prospective Investigation into Cancer and Nutrition (EPIC) cohort showed that women who 

had an early menarche of younger than 13 years of age, had a twofold increase in risk of 

developing hormone receptor positive tumour BC (Ritte et al., 2012). Late menarche (over 13 

years of age) however, has shown to decrease lifetime exposure to oestrogen and 

progesterone hormone levels and may result in a decreased BC risk (WCRF & AICR, 2018).  
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Parity and age at first full term pregnancy also influences risk for BC development (Shah et 

al., 2014). According to Shah et al. (2014), nulliparous women are at higher risk for developing 

BC compared to parous women. The CUP report further states that women over the age of 

30 years who are nulliparous or who is pregnant for the first time may have a high risk of 

developing BC (WCRF & AICR, 2018). However, early child bearing age and pregnancies (< 

30 years) are associated with inverse associations of BC development (WCRF & AICR, 2018). 

Other life events such as an early onset of menopause are associated with a decreased risk 

of developing BC whilst a late onset of menopause (after 55 years of age) increases the risk 

for BC (WCRF & AICR, 2018). 

Breast feeding is being described as a protective factor against BC (Shah et al., 2014). Breast 

feeding may delay the return of some regular ovulatory cycles and causes reduction in 

endogenous sex hormone levels. High levels of testosterone tend to increase the risk of BC 

in postmenopausal women (Sieri et al., 2009).  

 Modifiable risk factors 

Lifestyle risk factors play an important role in developing BC and can be modified through 

behavioural changes (Shah et al., 2014). Modifiable risk factors in relation with BC are physical 

inactivity, high alcohol intake, obesity and unhealthy dietary intake. A broad discussion of 

these modifiable risk factors will follow in the section to come.  

Physical activity as modifiable risk factor for breast cancer 

The latest CUP report concluded that vigorous PA probably protects against pre- and 

postmenopausal BC risk (WCRF & AICR, 2018). However, no significant associations 

between occupational activities or recreational PA and BC risk are reported (WCRF & AICR, 

2018). PA is measured in metabolic equivalent minutes (METs). The WHO (2018) 

recommends at least 600 METs of PA per week for overall health benefits in adults age 18 to 

64 years. This is approximately 150 minutes of brisk walking or 75 minutes of vigorous PA per 

week (WHO, 2018). 

It has been hypothesised that an increase in PA tend to reduce body fat (Nomura et al., 2016) 

which modify growth factors and endocrine profiles that may affect cancer growth susceptibility 

(WCRF & AICR, 2018). Moreover, the latest CUP report states that oestrogen and androgen 

levels are reduced with an increase in PA (WCRF & AICR, 2018). Thus, reduced oestrogen 

exposure during one’s lifetime is associated with a low BC risk in pre- and postmenopausal 

women (WCRF & AICR, 2018). The CUP report further states that duration, intensity and type 
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of PA may affect the level of BC risk through different mechanisms (WCRF & AICR, 2018). 

Together with a possible reduced BC risk, a recent review also indicated that PA may improve 

health outcomes after BC diagnoses (Diggins et al., 2017). 

Inverse associations have been reported between higher PA and lower BC risk in various 

observational and experimental studies (Diggins et al., 2017; Hong et al., 2016; Nomura et al., 

2016; Steindorf et al., 2013). These studies have been conducted in North America (California, 

North Carolina, New Jersey and Florida) Western Europe and Hawaii. Adding to the above, 

the systematic review of Kyu et al. (2016) with pooled data from studies in China, Ghana, 

India, Mexico, Russia, South Africa and North America, showed higher total PA levels (more 

than 8000 METs per week) were associated with a lower risk (14%) for BC compared to 

insufficiently active women (less than 600 METs per week). Thus, in agreement with the CUP 

report, these studies also indicated vigorous PA may be associated with a lower BC risk. 

Approximately 43% to 49% of all South Africans over the age of 15 years does not meet the 

recommended moderate to vigorous PA METs/week (Micklesfield et al., 2014). There is a lack 

of data on the possible role of physical inactivity as modifiable risk factor for BC in black South 

African female populations. Nevertheless, these high levels of inactivity are worrisome and 

the impact on higher incidence rates could have important implications on preventative 

measures. Thus, this level of inactivity may contribute to higher incidence rates of BC in South 

Africa. 

Alcohol as modifiable risk factor for breast cancer 

The latest CUP report concluded that consumption of alcohol is a probable cause for 

premenopausal BC and a convincing cause for postmenopausal BC (WCRF & AICR, 2018). 

Currently, no threshold for alcohol consumption in relation with BC risk has been set (WCRF 

& AICR, 2018). Furthermore, the IARC provided adequate scientific evidence to classify 

alcohol consumption as a group one carcinogen causing BC in women (Dwivedi et al., 2014). 

Group one carcinogens are substances with strong scientific evidence that are proven to 

cause cancer (Dwivedi et al., 2014).  

The relationship between a higher BC risk and alcohol consumption may occur due to possible 

differences in dietary intake of people who consume alcohol, compared to those who don’t 

(WCRF & AICR, 2018). Effects of alcohol mediate through certain impacts on lipid metabolism, 

production of lipid peroxidation, prostaglandins and generation of free radical oxygen species 

(ROS) (WCRF & AICR, 2018). Alcohol also enhances perforation of carcinogens into cells 

(WCRF & AICR, 2018). According to the IARC (2012), breast tissue metabolites alcohol to 
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acetaldehyde, leading to the production of ROS. ROS is associated with DNA damage and 

initiates cancer spurt (IARC, 2012). Alcohol increases circulating oestrogen levels which 

further affects the susceptibility to promote cancer growth (WCRF & AICR, 2018). Genetic 

factors may also regulate BC risk in a way of altered genes for alcohol, folate and methionine 

metabolism and repairing of DNA (WCRF & AICR, 2018). 

Thomson (2012) found that increased alcohol consumption showed a significant association 

with an increased BC risk. Another study conducted by Danaei et al. (2005) estimated that 

globally, 21% of all BC deaths were attributable to alcohol consumption. Brennan et al. (2010) 

further states that convincing evidence has been reported for high alcohol consumption 

associated with an increased risk for BC. A study conducted of more than 1 280 000 middle 

aged British women concluded that for every additional drink regularly consumed every day, 

incidence of BC rises by 1.1% (Allen et al., 2009). Williams et al. (2016) further states that the 

amount of alcohol consumed between puberty and first full-term pregnancy are proportional 

to BC risk. Thus, several studies in line with the CUP report concluded that alcohol is positively 

correlated with a higher BC risk.  

Obesity as modifiable risk factor for breast cancer 

High prevalence rates of overweight and obesity is a global concern (Draper et al., 2016). 

Obesity is classified as a prognostic factor in BC risk (Gershuni et al., 2017). Parekh et al. 

(2017) further states that obesity is declared as the most important BC risk factor for women 

of postmenopausal age (see Figure 2.2). The CUP report also concludes that greater weight 

gain and greater body fatness during adulthood contribute to convincing evidence of a higher 

BC risk in postmenopausal women (WCRF & AICR, 2018). According to Guerrero et al. 

(2017), 9% of BC cases are due to obesity in postmenopausal women. For postmenopausal 

BC risk, weight loss (> 5 kg) after 18 years of age tends to lower BC risk whilst weight gain 

after 18 years of age tend to increase BC risk (Andersen et al., 2014). An increase in adiposity 

is associated with overlapping pathways of elevated aromatase-mediated oestrogen levels, 

increased circulating insulin-like growth factor-1 (ILGF-1) or insulin resistance which are linked 

to tumour promoting effects for BC (Bandera et al., 2015; Gershuni et al., 2017). Figure 2.3 

shows probable adverse effects and the overlapping pathways associated with overweight 

and obesity on BC risk and survival (Bandera et al., 2015:805). Overweight and obesity may 

also affect treatment of BC by influencing decisions regarding treatment and efficacy thereof 

(e.g. reduced dose of chemotherapy) (Bandera et al., 2015).  
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Figure 2-2: Overweight and obesity contribute to postmenopausal BC incidence cases 

in sub-Saharan Africa. 

 *Excess BMI refers to a BMI over 25 kg/m2 and 29.9 kg/m2 which is categorised by the WHO as 
overweight and obese respectively. Data adapted from online analysis for cancer and obesity 
(WHO & IARC, 2012). 

 

Figure 2-3: Possible adverse effects associated with overweight and obesity on 

postmenopausal BC risk and survival. 

IGF-1, insulin-like growth factor I. Data adapted from (Bandera et al., 2015:805). 
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In contrast to obesity being a risk factor in postmenopausal women, premenopausal adiposity 

is inversely associated with BC risk (Rosner et al., 2017). Childhood adiposity may influence 

growth and maturation and is related to decreased height growth velocity and early age at 

menarche, but does not influence attained height when fully grown (Rosner et al., 2017). 

Probable relations with intermediate markers for BC risk such as breast density and benign 

breast tumours are also reported (Andersen et al., 2014). Adiposity between the ages 5 and 

10 years of age tend to show the most significant decrease in BC risk (Rosner et al., 2017). 

Some studies also revealed inverse associations with BC risk at the age of 18 years (Rosner 

et al., 2017). 

Several studies conducted in urban areas of South Africa (multicentre study and Cape Town) 

reported on the average onset age of menopause in the black female population (Conradie et 

al., 2014; Kabenkama et al., 2018). The average onset age (mean ± SD) ranged between 46.0 

± 5.0 and 49.0 ± 5.0 years in the study conducted by Conradie et al. (2014) and the average 

onset age was 48.7 ± 2.9 in the study conducted by Kabenkama et al. (2018). Even though a 

higher body weight might be associated with a lower BC risk in premenopausal women, 

worrisome is that BC is mostly diagnosed in black women of older age in South Africa (Table 

2.7) (Cubasch et al., 2018; Cubasch et al., 2013; Dickens et al., 2014; Dickens et al., 2016). 

Hence, these women are probably already in the onset of menopause or post menopause 

when diagnosed with BC. Obesity is therefore a major concern regarding BC risk in black 

South African women. 

Obesity, ethnicity and BC subtypes 

BC subtype distribution differs significantly in accordance to BMI status (Gershuni et al., 2017). 

Thus, overweight or obese women may be more susceptible to develop BC of a specific 

subtype. The authors, Gershuni et al. (2017) report of the focus on the relationship between 

obesity and increased oestrogen production; thus, contributing to ER+ BC pathogenesis. As 

mentioned in section 2.4, ER BC tumour type was mostly diagnosed in four individual studies 

in South Africa. Thus, black South African women who are obese from those regions (Soweto 

and Cape Town) might be more prone to develop ER type BC. 

Recommended dietary modification to reduce BC risk. 

Prevention of BC is the most cost-effective strategy for long-term cancer control (WHO, 2017). 

Modification of dietary factors forms part of effective approaches for BC control and prevention 

(WHO, 2017). As previously stated, 30% to 50% of all cancer cases may be prevented through 

behavioural changes such as a nutritive diet together with a healthy body weight and regular 

PA (WCRF, 2017; WHO, 2018). The WCRF (2017) currently promotes cancer prevention 
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recommendations where a diet high in whole grains, fruit, vegetables and dried beans and 

legumes? are encouraged whilst energy dense foods such as sugary drinks, alcohol and 

processed meat should be avoided. Furthermore, it is recommended that red meat 

consumption and salt intake should be limited (WCRF, 2017).  

According to Parekh et al. (2017), BC patients do not have adequate knowledge about nutrition 

to reduce their risk for BC. Only 30% of BC patients are improving their habitual dietary intake 

after BC treatment (Costanzo et al., 2011; Parekh et al., 2017). A lack of health and nutrition 

literacy may contribute to high BC incidence and mortality rates (Hernandez, 2013). 

Consumers are often left confused about the basic principles of diet and health and the 

association between BC risk, for they rely on recommendations of the food industry to make 

informed nutrition decisions (Costanzo et al., 2011). A lack of knowledge on how to read food 

labels, which product to buy or how to interpret health claims on packaging are also reported 

to contribute to the confusion (Eicher-Miller et al., 2015). According to Parekh et al. (2017), an 

environment of overeating and poor nutritional practices have been created by the food 

industry which contributed to the obesity epidemic. National strategies should be executed to 

increase awareness of a healthy lifestyle (WCRF, 2017). Diet modification through appropriate 

nutrition education may be a key approach to develop primary BC prevention programs. 

 Dietary intake 

 Dietary intake as contributing factor to breast cancer aetiology 

Even though dietary intake in relation with BC risk has been studied comprehensively (Van 

Ryswyk et al., 2016), the aetiology of BC and the relation with dietary intake is still not clearly 

understood (Dwivedi et al., 2014). Mechanisms explaining carcinogenesis are provided (Table 

2.4), but remain complicated, for several factors are interrelated in BC development (Ross, 

2010). While it is not clear to what extent BC are specifically attributed to dietary factors, 

Dwivedi et al. (2014) suggest that a third of all cancer incidences are attributed to dietary 

factors. Dietary factors have shown effects that can contribute to the development of cancer 

by altering DNA or by altering how genetic messages in DNA are translated (WCRF & IARC, 

2007). A functional human body depends on the availability of good nutrition (WCRF & IARC, 

2007). The WCRF defines good nutrition as appropriate provision of nutrients from the level 

of whole organisms to cellular and intracellular level (WCRF & IARC, 2007). When a person 

is malnourished, either through over- or under-nutrition, physiological compromises in both 

cellular structure and function are made (WCRF and IARC, 2007).  
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Dwivedi et al. (2014) further states that the relation of an increased BC risk with dietary intake 

might be due to exposure to natural carcinogens such as heavy metals and aflatoxin in dietary 

components. Furthermore, low or insufficient intake of natural cancer protective components 

(phytochemicals and antioxidants) in one’s diet may also contribute to an increased BC risk. 

Phytochemicals includes flavonoids, sterols, polyphenols and carotenoids and is found in 

various nutrient dense foods such as fruits and vegetables (Dwivedi et al., 2014).  

 Dietary intake in relation with breast cancer risk 

Dietary intake is a very broad term and is often associated with dietary patterns, population-

based diets, single foods, macronutrients, micronutrients, food groups and dietary habits. 

These dietary components (mentioned above) and the association with BC risk have 

previously been investigated globally. However, in Chapter 3, the focus will be drawn to food 

groups for the purpose of investigating the association between dietary intake and BC risk. 

Therefore, findings from the latest CUP report and the association with food groups and BC 

risk will be discussed in the section to follow  

Conclusions of the CUP report from several studies investigating specific food groups in 

relation to BC risk are summarised in Table 2.8. The CUP report currently concludes that there 

is limited, but suggestive evidence for a decreased BC risk in relation with non-starchy 

vegetables (in ER+ BC tumour type), dairy products and carotenoid containing foods in pre- 

and postmenopausal women (WCRF & AICR, 2018). The CUP report further concludes that 

there is limited evidence with no conclusion for other food groups (cereal and cereal products, 

fruit, soya, total fat intake, red meat and processed meat) being investigated in relation with 

an increased or decreased BC risk (WCRF & AICR, 2018). Differences in populations, study 

designs and assessment methods may contribute to inconclusive or limited results in the CUP 

report. In addition, some studies did not separate between pre- and postmenopausal status 

and/or BC subtypes. Therefore, evidence is still lacking for some food groups to draw 

convincing conclusions in relation to risk or protection of BC. As research on dietary intake 

and BC risk are still lacking in South Africa, difficulties arise when the multi-cultural population 

of South Africa are to be compared with results from other ethnicities/populations to establish 

prevention diets against BC risk. The investigation of dietary intake in a population-based 

study may provide new insight in the role of diet in relation to BC risk in a South African context. 
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Table 2-8: Food groups and the association with BC risk (unspecified*). 

*Menopausal status is not considered 
 ER- - oestrogen-receptor-negative; BC - breast cancer; insulin-like growth factor-1 

Food group Compared to the CUP 
report 2017 

Mechanism 

Non-starchy 
vegetables 

No evidence for a 
significant dose-response 
relationship with a 
decreased BC risk.  
May possibly protect 
against ER- BC.  

Phytochemicals present in vegetables have been 
hypothesised to reduce BC risk (especially ER-) 
(WCRF & AICR, 2017).  

Carotenoid 
containing 
food  

Limited, suggestive 
evidence that consumption 
of carotenoid containing 
foods decrease BC risk. 

Beta-carotene, alpha-carotene and beta-
cryptoxanthin are pro-vitamin A carotenoids and are 
metabolised to retinol. Retinol may influence nuclear 
receptor pathways that are involved in cancer growth 
(WCRF & AICR, 2017). 

Milk and 
milk 
products 
(Dairy) 

Limited, suggestive 
evidence of a significant 
decrease in BC risk.  

Milk and milk products are a source of calcium which 
may be associated with protective effects. Rodent 
models with high calcium diets have shown reduced 
fat-induced mammary cell proliferation that might 
reduce carcinogenic effects (WCRF & AICR, 2017). 

Cereals/ 
cereal 
products/ 
sugar 

Limited evidence with no 
conclusion. 

High circulating insulin may influence BC risk either 
directly, by stimulating insulin receptors in the breast 
tissue or indirectly by ILGF-1 through mitogenic 
effects (Romieu et al., 2012). 

Fruit  Limited evidence with no 
conclusion for a 
decreased BC risk. 

Fruit is high in fibre that is hypothesised to reduce 
reabsorption of oestrogens in the gastrointestinal 
tract (Cohen, 1999). 

Soya and 
soya 
products 

(Legumes, 
beans)  

Limited evidence with no 
conclusion for a 
decreased BC risk. 

Possible source of isoflavones (type of 
phytoestrogen) that may compete against oestrogen 
for the same binding sites. Thus, lowering oestrogen 
in the body. Isoflavones are also anti-oxidative and 
anti-inflammatory (Nagata, 2010). 

Total dietary 
fat 

Limited evidence with no 
conclusion. 

Fatty acids present in fat may influence carcinogenic 
processes through mechanisms that changes cell 
membrane structures and alter metabolic effects 
(Albuquerque et al., 2014) 

Red meat Limited evidence with no 
conclusion for decreased 
or increased BC risk. 

Protein consumption may increase ILGF-1 that plays 
a key role in breast tissue development and tumour 
growth (Farvid et al., 2014). Protein foods differ in 
their nutrient content and may therefore have 
different BC risk outcomes (Farvid et al., 2014). Processed 

meat 
Limited evidence with no 
conclusion. 
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 Summary  

Breast cancer is the most common cancer diagnosed in women world-wide and second leading 

cancer diagnosed in black South African women. In light of the literature presented above, South 

Africa is faced with worrisome evidence concerning modifiable risk factors for BC. Concerning 

modifiable risk factors include high obesity rates and low physical activity levels, leading to a 

possible increased BC risk. Together with these ongoing worrisome evidence, the nutrition 

transition and influence of urbanization in South Africa continues to impact dietary intake 

practices. However, high poverty rates seen in South Africa contribute to challenges in 

consumption of healthy foods recommended by the WCRF as prevention strategy to decrease 

BC incidence rates. Insufficient attention is drawn to dietary practices and BC risk to establish 

population based prevention strategies in South Africa. Therefore, investigation of the association 

between dietary intake and BC risk in black urban women in Soweto might give new insights 

towards affordable and accessible BC prevention guidelines.  
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Shortened title: Dietary intake and breast cancer risk 

ABSTRACT   

Incidence rates of breast cancer (BC) are increasing in South Africa. The aim of this study was to 

investigate the association between dietary intake and BC risk in black South African women. The 

study population included 396 BC cases and 396 population-based controls, matched to the access 

on age and residence, participating in the South African Breast Cancer (SABC) study. Diet was 

assessed by using a validated quantified food frequency questionnaire (QFFQ) from which 12 

energy adjusted food groups were formed and analysed. Odds ratios were estimated by using 

conditional logistic regressions, adjusted for confounding factors, comparing highest versus lowest 

median intakes. Fresh fruit consumption showed a decreased BC risk (OR= 0.3, 95%CI 0.12, 0.80) 

in premenopausal women whilst red and organ meat consumption showed inverse associations 

with BC risk (OR=0.6, 95%CI 0.49, 0.94 and OR=0.6, 95%CI 0.47, 0.91). Savoury food 

consumption (sauces, soup powders and salty snacks) were positively associated with BC risk in 

postmenopausal women (OR=2.1, 95%CI 1.15, 4.07). Based on these results, it is recommended 

that black South African women follow a diet with more fruit together with less energy dense, 

micronutrient poor foods such as savoury foods. More research is necessary to investigate the 

association between BC risk and red and organ meat consumption. 

Abbreviations 

AICR, American Institute for Cancer Research; BC, breast cancer; CUP, Continues Update 

Project; DEXA, dual energy x-ray absorptiometry; ER+, oestrogen positive; ER-, oestrogen 

negative; SABC, South African Breast Cancer; PURE, Prospective Urban and Rural 

Epidemiological; QFFQ, Quantified food frequency questionnaire; SAFBDGs, South African 

Food Based Dietary Guidelines; WCRF, World Cancer Research Fund; WHO, World Health 

Organization.  
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INTRODUCTION 

Breast cancer (BC) is currently the most general cancer diagnosed in women and the second 

leading cause of cancer mortality globally (1). Increased incidence rates in low-income and middle-

income countries like South Africa are predicted in forthcoming years (2). Modifiable lifestyle risk 

factors such as physical activity, body weight and dietary intake are key factors influencing BC 

risk (3,4). 

The extent of dietary factors contributing to BC risk, is not yet fully known. However, the World 

Health Organization (WHO) previously estimated that 30-50% of all cancer cases could be 

prevented by avoiding a combination of risk factors including dietary factors (5). Dietary intake in 

different population groups across South Africa has extensively been studied by various authors 

(6, 7, 8, 9, 10, 11). Hence, valuable insight into South African dietary intake were obtained for health 

promotion interventions. The link however, between dietary intake and BC risk within black South 

African black women has not been given sufficient attention.  Research investigating this specific 

association is lacking in South Africa. Therefore, evidence for guidelines towards a population 

specific diet to prevent BC is absent. 

Prevention of BC would be the most cost-effective strategy for decreasing cancer incidence rates 

in a low- to middle income country like South Africa. Currently, modification towards a healthier 

diet (nutrient rich and less energy dense foods) is encouraged by the World Cancer Research Fund 

(WCRF) to promote prevention of various cancers (12). In line with the WCRF, the South African 

Food Based Dietary Guidelines (SAFBDGs) also advises South Africans to follow a healthier diet 

as a strategy to reduce non-communicable diseases like obesity and cancer (13).  

Despite the promotion of a less energy dense and more nutrient rich diet, a more Westernised diet 

is ever-increasingly being followed by black South African women (14). A Westernised diet is 

defined by high intakes of energy dense foods such as refined grains, processed meats, added sugar 

and saturated fatty foods (15) and is frequently associated with a monotonous diet in South Africa. 

Monotonous diets are often a result of food insecurity and poverty that contributes to increase 

consumption of low cost, energy dense foods (14). Increase consumption of energy dense foods 

might increase risk for obesity. The Continuous Update Project (CUP) report of BC risk and 

prevention acknowledges that obesity increases BC risk in post-menopausal women (4). Thus, 

overconsumption of high energy dense foods and low physical activity levels together with 
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increasing obesity rates in the black female population of South Africa (14, 15) is worrisome risk 

factors for BC and raises concerns for health prevention strategies.  

The aim of this study was to determine the association between dietary intake and breast cancer 

risk in a population-based study of black South African women within the SABC case-control 

study. 

SUBJECTS AND METHODS 

Study population 

The SABC study is a matched population-based, case-control study conducted on black South 

African women from the greater Soweto population in Gauteng, South Africa.   

Case participants (n=396), were women over the age of 18, with primary first, invasive, 

pathologically confirmed BC diagnosed at the Chris Hani Baragwanath Breast Unit in Soweto. 

Case participants were recruited, prior to any treatment, from December 2014 until June 2017. 

Control participants (n=396) were healthy, non-blood relatives of case participants matched by 

age (± 5 years), who lived in the same neighbourhood as the case, with no history of cancer 

diagnosis. The sample size was sufficient to obtain a power of 90% (type-II error rate β=10%) for 

odds ratio ≥ 1.3 when type 1 error was set to 5%.  

Dietary assessment 

A validated and reproducible culture-specific QFFQ, was used in combination with food portion 

pictures, household utensils and food models together with the South African Food Composition 

Tables to determine dietary intake (16, 17, 18,19). The QFFQ included 145 food items grouped together 

from the most frequently consumed staple foods to those foods consumed in small amounts. The 

food portion picture booklet comprised life-size colour photographs of 37 foods in three portion 

sizes and photographs of utensils to estimate portion sizes (20). Women were asked about their 

intake over the past month to estimate their habitual dietary intake. The questionnaire was 

administered in English by registered dietitians, a trained nutritionist and a registered nurse who 

received training. Translation services for other languages were also offered by a registered nurse 

for participants who chose not to complete the QFFQ in English. The frequency included the 

number of time per day, per week, per month or seldom. The South African Food Composition 

Tables were used to code and calculate dietary intake from the frequency and portion size reported 
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on the QFFQ (19). Household measurements were converted to grams by means of standardised 

tables (21). The effects of seasonality were addressed by measuring dietary intakes throughout the 

year in all seasons. 

Non-dietary assessments 

Face-to-face interviews were conducted by trained fieldworkers and investigators. Self-reported 

demographics and socio-economic indicators such as level of education and income/month were 

obtained.  Detailed information was collected regarding ethnicity, history of health, family history 

of BC, reproductive risk factors (age at menarche and at menopause for postmenopausal women 

only,  age/year at each full term pregnancy, and its outcome, breast feeding history for each live 

birth, use of oral contraceptives and hormone replacement therapy, family history of cancer,  breast 

health (previous breast lumps by breast laterality, breast pains), smoking habits and physical 

activity (household and recreational). Anthropometric measurements (weight, height, sitting 

height and waist circumference) were collected using standardized procedures accredited by 

Lohman’s laws (22). BMI was calculated using measured height and weight (kg/m2). Waist 

circumference were adjusted for as a possible confounding factor as it is a better indication of body 

fat distribution/obesity than BMI. Questionnaires used to obtain above mentioned information was 

validated and proven to be reproducible in studies conducted in South Africa (23, 24). 

Ethical approval  

Ethical approval for the SABC study was granted by the International Agency for Research on 

Cancer (IARC) and by the University of the Witwatersrand Committee for Research on Human 

Subjects (Ethical no: M140980). Permission to conduct research at Chris Hani Baragwanath 

Academic Hospital was obtained from the Gauteng Province Medical Advisory Committee. 

This single dietary study obtained ethical approval from the Human Research and Ethics 

Committee of the North-West University (NWU-00118-17-S1). Ethical approval was also granted 

for the use of the validated PURE (Prospective Urban and Rural Epidemiological) Quantified Food 

Frequency Questionnaire. All subjects gave written informed consent prior participation.  

Statistical analysis 

A total of 792 black female participants (396 cases and 396 controls) could be matched from the 

original 874 enrolled participants (415 cases and 459 controls).  Unmatched case and control 



 

41 

participants were due to missing dietary data, incorrect data captured, unmatched geographical 

areas and withdrawal of participants.  Baseline characteristics were described for BC cases and 

healthy controls. Normally distributed variables were presented as mean (SD) whilst variables with 

a skew distribution were presented as median, upper and lower quartiles. Categorical variables 

were presented as frequencies and percentages. Mean differences of normally distributed data 

between cases and controls were estimated using student’s t test for independent samples, while 

skewed variables were tested by the Mann-Whitney U test. Categorical variables were compared 

using the Pearson’s chi-square test. P-level for significance were ≤ 0.05. 

Energy-adjusted intake was used for analyses due to individuals whom generally alter their intake 

of nutrients and foods primarily by changing the composition of their diets, rather than the total 

amount consumed (25).  

Dietary intake obtained from the QFFQs was divided into 12 food groups: cooked porridge (maize 

meal, oats, maltabella), starchy grains (breakfast cereals, pasta, bread, rice, cake flour, starchy 

vegetables), non-starchy vegetables (all other vegetables), fresh fruit, legumes (soy and beans), 

nuts and seeds, milk and milk products, animal protein (meat and meat products), fats and oils 

(mono-unsaturated, poly-unsaturated fat and saturated fats), added sugar (sweets, sugary drinks, 

jam and pudding), savoury snacks (sauces, potato crisps, spices, soup powders) and alcohol. Milk 

and milk products were separated from the animal protein food group as it contains some nutrients 

that meat and meat products does not contain such as added sugar in yoghurt, calcium. Animal 

protein were analysed separately from its original compilation to estimate the association with BC 

risk and different animal proteins (meat and meat products). The following sub groups were 

created from the animal protein (excluding milk and milk products) food group: red meat (mutton, 

beef and stews), organ meat (liver, kidneys, offal and curried offal from all animals), eggs (chicken 

eggs, fried, scrambled and poached), processed meat (ham, sausages and polony) and fish (hake, 

fish fingers and canned pilchards). Red meat is usually classified as mutton, beef, lamb, goat and 

pork including offal/organ meat thereof. Due to the differences in energy and nutrients, organ meat 

was separated from red meat in this sample.  Missing information regarding food intakes (not 

captured) was imputed using the Expectation Maximization algorithm before performing analysis 

(26). A generalised linear model was used to estimate differences of least square means, measured 

in kilojoules (kJ) of individual food groups (continuous variable) between cases and controls. The 

effect of potential confounders was tested by including additional variables into the generalised 

linear and conditional logistic regression models. The following confounders were examined:  
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ethnicity (Zulu/Pedi/Swazi, Xhosa, Sotho, Tshwane, Venda, Tsonga and Ndebele), individual 

income (R1-R3000, R3001-R6000 and R6001+), level of education (none/primary school, high 

school and college/post graduate/diploma), smoking (smokers and non-smokers), waist 

circumference (continuous data), habitual physical activity/day (active and less active), age at 

menarche (<15 years of age vs >15 years of age, ) full term pregnancy (yes/no),  age at first 

pregnancy (<24 years of age vs >24years of age), age of menopause (<48 years of age vs >48 years 

of age), parity (≤3 children vs >3 children), ever breastfeeding (yes/no), use of exogenous 

hormones (hormonal birth control to avoid pregnancy (oral contraceptives and injections), or 

hormone replacement therapy), family history of BC (yes/no). Only menopausal status, ethnicity, 

waist circumference, physical activity, level of education, income/month, use of birth control, ever 

breast feeding, age at menarche, age of menopause onset, family history of breast cancer 

influenced crude analysis by more than 10%. All remaining food groups not used as the 

independent variable were adjusted for confounding effects since food groups are not eaten in 

isolation. 

Conditional logistic regression was applied to estimate ORs and 95% confidence intervals (CIs) 

to measure the risk of BC in relation to highest vs lowest energy (kJ) intake (determined by median 

intake) of food groups. Adjustments for possible confounding factors were made in a sequential 

model. Unadjusted estimates between matched case and control participants were reported in 

model A whilst model B adjusted for the same confounding factors used in the generalised linear 

model. Analysis were also stratified according to menopausal status, oestrogen positive (ER+) and 

oestrogen negative (ER-) tumour types.  

Results 

The distribution of selected characteristics amongst cases and controls are reported in Table 1. As 

expected from the matched design, age was similar amongst cases and controls (54.68 ± 12.94 

year, 54.70 ± 12.90 year) and ranged from 26 to 88 years. Weight and BMI had a similar 

distribution between case and control participants. 

More than 80% of the study sample, cases (80.0%) and controls (82.3%), were either overweight 

or obese. High total energy intake/day were reported in both cases and controls, with a median of 

(25th, 75th percentile) 8 990 kJ (7 184 kJ, 10 284 kJ) in controls and 9 142 kJ (6 812 kJ, 9 759 kJ) 

in cases. In addition, low physical activity levels with little variation were noted. Neither cases nor 

controls’ total weekly physical activity levels adhered to the recommended 600 METs/week (4). 



 

43 

Table 1 

Distribution of baseline characteristics between controls and cases.  

 

Characteristics Controls (n= 396) Cases (n=396) P 

Age (years) 54.6 (12.9) 54.7 (12.9) 0.9831 

Weight (kg) 78.9 (17.7) 77.5 (17.6) 0.2660 

Height (cm) 157.9 (6.3) 157.5 (6.4) 0.3427 

BMI (kg/m2) 31.8 (6.9) 31.4 (7.0) 0.3090 

Underweight (n/%) 5 (1.3) 11 (2.8)  

Healthy BMI (n/%) 63 (15.9) 71 (17.9)  

Overweight BMI (n/%) 93 (23.5) 87 (22.0)  

Obese BMI (n/%) 235 (59.3) 227 (57.3)  

WC (cm) 95.8 (13.7) 93.3 (13.8) 0.0113* 

Dietary intake (QFFQ)    

TE (kJ/day) 8990 (7184, 10284) 9146 (6812, 9759) 0.2631 

Protein (g/day) 63.5 (49.2, 93.1) 63.8 (47.4, 82.7) 0.0831 

% of TE 12.0 11.8  

Animal protein (g/day) 34.1 (22.9, 48.7) 31.0 (20.6, 45.1) 0.0057* 

Plant Protein (g/day) 29.5 (22.5, 40.2) 29.6 (22.6, 39.7) 0.9242 

Fat (g/day) 64.4 (47.2, 95.7) 64.8 (42.4, 91,9) 0.1373 

% of TE 27.2 26.9  

Saturated fat (g/day) 19.1 (12.6, 27.8) 17.9 (11.4, 26.1) 0.0499 

MUFA (g/day) 20.6 (14.3, 31.7) 20.5 (12.3, 28.3) 0.0479* 

PUFA (g/day) 17.5 (11.70, 26.73) 17.2 (11.1, 25.4) 0.3934 

CHO (g/day) 338.7 (147.3) 330.8 (143.5) 0.4412 

% of TE 64.0 61.4  

Added Sugar (g/day) 67.9 (39.9, 109.7) 65.3 (38.4, 105.5) 0.3400 

% of TE 12.0 12.1  

Energy from alcohol (kJ/day) 312 (288, 2204) 79 (29, 1954) 0.2007 

% alcohol contribution to TE 3.4 0.8  

PA (METs/week) 110.2 (81.6, 149.7) 114.0 (82.8, 163.1) 0.1418 

Ethnicity    

Zulu and Pedi (n/%) 26 (6.5) 25 (6.4)  

Xhosa (n/%) 22 (5.5) 22 (5.6)  

Sotho (n/%) 108 (27.4) 144 (36.4)  

Tswana (n/%) 19 (4.8) 19 (4.8)  

Venda (n/%) 40 (10.1) 56 (14.1)  

Tsonga (n/%) 65 (16.4) 35 (8.8)  

Ndebele (n/%) 116 (29.3) 95 (23.9) 0.004* 

Smoking (n/%) 44 (11.1) 35 (8.8) 0.286 

Level of education    

None/primary (n/%) 71 (18.0) 97 (24.5)  

High School (n/%) 279 (70.5 257 (64.9)  

College/University/postgraduate (n/%) 46 (11.6) 42 (10.6) 0.078* 
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Characteristics Controls (n= 396) Cases (n=396) P** 

Individual income/month    

R1-R3000 (n/%) 335 (84.6) 344 (86.9)  

R3001 - R6000+ (n/%) 61 (8.5) 52 (8.6) 0.364 

Ever pregnant (n/%) 382 (96.5) 377 (95.2) 0.374 

Number of children (children)  3 (2, 4) 3 (2, 4) 0.3739 

Age at first pregnancy n/N (%) 24.5/32 (19.5, 26)  23.5/26 (19, 28)  0.567 

Full term pregnancy in parous women (n/%) 382 (100) 377 (100) 0.3739 

Ever breast fed n/N (%) 349/382 (91.3) 339/377 (89.9) 0.293 

Duration of breast feeding (1) (months)  32 (12, 60) 30 (8, 58) 

 

0.1868 

Use of birth control (contraceptives) 215 (54,3) 229 (57.8) 0.355 

Stage at BC diagnoses    

I (n/%)  24 (6.5)  

II (n/%)  175 (44.8)  

III (n/%)  161 (40.8)  

IV (n/%)  31 (7.9)  

BC Subtype    

ER+ (n/%)  312 (78.8)  

PR+ (n/%)  281 (70.1)  

HER2 (n/%)  114 (28.8)  

Receptor status    

HER2 Enriched (n/%)  21 (5.3)  

Luminal A (n/%)  40 (10.1)  

Luminal B (n/%)  269 (67.9)  

TNBC (n/%)  66 (16.7)  

Menopause status    

Premenopausal (n/%) 137 (34.6) 140 (35.4)  

Postmenopausal (n/%) 259 (65.4) 256 (64.6) 0.584 

Age at menopause (2) (years)  48 (44, 50)  47 (42, 50)  0.7899 

Family history of BC (n/%) 17 (4.3) 25 (6.3) 0.2046 

Age at menarche  15 (13, 16) 15 (13, 16) 0.2485 

≤15 years (n/%) 182 (45.9) 169 (42.6)  

>15 years (n/%) 214 (54.1) 227 (51.4) 0.9407 

Use of HRT (3) 2/259 (0.7) 2/256 (0.7) 0.134 

WC, waist circumference: TE, total energy: MUFA, monounsaturated fatty acids: PUFA, poly-unsaturated fatty acids: 

CHO, Carbohydrates: PA, physical activity: BC, breast cancer: ER+, oestrogen receptor positive: PR+ progesterone receptor 

positive: HER2, Human-Epidermal Growth Factor-2; TNBC, Triple negative breast cancer; HRT: hormone replacement 

therapy. 

Continues data are reported as mean (SD) if normally distributed and median (25th percentile, 75th percentile, categorical 

values are reported as n (%). 

*Significant difference between case and control participants. 

**Student t-test for independent variables, Mann-Whitney U test for skewed data and Pearson’s chi2 test for 

categorical variables. A P level of 0.05 were considered significant. 

(1) In breast feeding women only 

(2) Among postmenopausal women only 

(3) In postmenopausal women only 
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In case participants, oestrogen receptor positive (ER+) tumour type together with receptor type 

Luminal B were most prominent. Triple negative breast cancer (TNBC), the most aggressive BC 

tumour type, accounted for 16.7% of case participants.  

Compared to controls, cases had a significant smaller waist circumference and lower animal 

protein-, saturated fat- and mono-unsaturated fat intake.  Comparison between cases and controls 

differed significantly in ethnicity. Zulu, Pedi, Xhosa and Tswana speaking participants were 

evenly distributed amongst cases and controls. More Sotho and Venda speaking participants were 

noted in the case group whilst more Ndebele and Tsonga speaking participants were noted in the 

control group.  No significant differences in the distribution of other macronutrients, level of 

education, individual income, menopausal status and smoking between cases and controls were 

observed.  

Differences in mean energy (kJ) per day intake (adjusted for confounders mentioned above) 

between cases and controls in food groups are reported in Table 2. Significant differences between 

cases and controls were observed in all food groups except cooked porridge. The control group 

reported higher energy intakes from all food groups except cooked porridge.  

Table 2 

Adjusted mean* energy intake (kJ) from food groups in both controls (n=396) and cases (n=396)  

 

 †Controls  Cases     

 Mean (SE) (kJ) Mean (SE) (kJ)    P for difference ** 

Cooked Porridge  1842 (90.9) 1825 (90.8) 0.774 

Starchy grains  3155 (162.4) 2494 (162.4) <0.001 

Vegetables  667 (54.5) 517 (54.7) 0.013 

Fresh fruit  949 61.5) 737 (61.7) 0.002 

Legumes  215 (21.6) 148 (21.6) 0.003 

Nuts and seeds  889 (101.1) 620 (101.1) 0.01 

Milk and milk products  573 (40.9) 378 (40.9) <0.001 

Animal protein  4551 (328.7) 3209 (328.7) <0.001 

Fats and oils  1737 (164.1) 1152 (164.3) 0.001 

Sugar  3009 (214.6) 2195 (215.1) <0.001 

Savoury Snack  2064 (203.0) 1336 (203.4) 0.001 

*Adjusted for menopausal status, ethnicity, waist circumference, physical activity, level of education, income/month, 

use of birth control (hormonal/oral contraceptives), ethnicity, ever breast feeding, age at menarche, age of menopause 

onset, family history of breast cancer. P value of what for significance were ≤ 0.05. 

**Least square means based on total sum of squares for each food group and standard errors 

†Comparison group 

SE, standard error.  

For the purpose of this study and using the SAFBDGs, vegetables, milk and milk products, 

legumes, fresh fruit, nuts and seeds were classified as more nutrient rich food groups, whilst 
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starchy grains, savoury foods, animal protein (high fat content), cooked porridge and sugar were 

considered to be more energy dense, nutrient poor food groups. Supplementary Figure 1 presents 

the percentage distribution of median energy intake/day of food groups in case and control 

participants. Food groups that is likely to be more energy dense contributed to more than 75% of 

the total energy intake in both case and control participants. Less energy dense food groups 

accounted for 18.4% of total energy intake in controls and 14% in cases. Furthermore, high 

consumption of foods in the sugar (sugary drinks, added sugar products), animal protein (meat and 

meat products), starchy grains (refined and processed products) and cooked porridge food groups 

were noted. Low consumption of more traditional foods such as vegetables, sorghum, whole 

wheats and legumes were seen. Therefore, dietary intake in this study, was more in line with a 

Westernised diet as Westernised diets are known to be high in refined grains, meat and meat 

products and added sugar (14). 

A total of 196/792 participants consumed alcohol in this sample whilst non-consumers accounted 

for 80.8% in case- and 69.7% in control participants and was therefore excluded as a food group 

in the analysis. The animal protein food group consisted out of red meat, organ and offal meat, 

fish, chicken, eggs and processed meat. The savoury snacks food group consisted out of soup 

powders, spices, potato crisps, sauces and salt biscuits.  

Supplementary Figure 1. Percentage of total median energy intake distribution in food groups. 

*Animal food group compilation. 
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The association between dietary intake and breast cancer risk is reported in Table 3. After 

adjusting for confounding factors, inverse associations with BC risk were noted with fresh fruit 

consumption overall, and especially in premenopausal women (OR= 0.6, 95%CI 0.43, 0.94 and 

OR=0.3, 95%CI 0.21, 0.80, respectively). Inverse associations with BC risk were also found in the 

animal protein food group in overall, and especially in postmenopausal women (OR= 0.6, 95%CI 

0.40, 0.96 and OR=0.5, 95%CI 0.28, 0.99, respectively) after adjusting for confounding factors.  

Additional analyses within the animal protein food group (meat and meat products) indicated that 

the sub group “organ meat” showed a significant inverse association with BC risk in fully adjusted 

model (OR=0.6, 95%CI 0.49 0.93). “Red meat” showed a significant inverse association with BC 

risk in in all women (OR=0.6, 95%CI 0.49, 0.94) and especially in postmenopausal women 

(OR=0.5 95%CI 0.32, 0.88). Other subgroups in the animal food group (processed meat, fish, 

chicken and eggs) did not show any significant associations with BC risk.  

After adjustment for confounders, savoury snack consumption showed a significant increased BC 

risk (OR=1.9, 95%CI 1.12, 2.43), especially in postmenopausal women (OR=2.1, 95%CI 1.15, 

4.07). 

Additionally, when exploring the association between BC risk and cancer subtypes, ER- tumour 

showed an inverse association with animal protein consumption (OR= 0.6, 95%CI 0.35, 0.98) 

whilst ER+ stratification showed an inverse association with BC risk and nuts and seeds 

consumption (OR=0.2, 95%CI 0.58, 0.86).  



 

48 

Table 3 

Association between food groups and breast cancer risk in cases and controls for daily median energy intake (highest vs lowest intake) 

(Odds ratio and 95% confidence intervals)

ER+, oestrogen receptor positive: ER-, oestrogen receptor negative 

*Stratified by ER tumour type  

†Stratified by menopausal status 

‡Break down of original animal protein compilation.  

Model A: Crude output 

Model B: adjusted for menopausal status, ethnicity, waist circumference, physical activity, level of education, income/month, use of birth control (hormonal/oral contraceptives), 

ethnicity, ever breast feeding, age at menarche, age of menopause onset, family history of breast cancer

Food groups 

Model A 

(n=792)   
Model B 

(n=792)   

*ER+  

(n=312)   

*ER- 

(n=84)   

†Premenopausal 

(n=276) 

†Postmenopausal 

(n=516) 

OR (95% CI) P  OR (95% CI) P  OR (95% CI) P  OR (95% CI) P  OR (95% CI) P  OR (95% CI) P  

Cooked porridge (1518kJ) 1.0(0.76, 1.40) 0.859 0.9(0.73, 1.46) 0.939 2.2(0.72, 6.92) 0.173 0.9(0.62, 1.44) 0.750 0.6(0.31, 1.34) 0.183 1.2(0.82, 1.91) 0.328 

Starchy grains (2655kJ) 1.3(0.88, 1.97) 0.058 1.3(0.86, 2.08) 0.222 0.6(0.13, 2.71) 0.521 1.5(0.84, 2.45) 0.153 0.8(0.33, 2.07) 0.604 1.5(0.82, 2.84) 0.154 

Vegetables (275kJ) 0.8(0.60, 1.29) 0.047 0.9(0.64, 1.47) 0.644 2.2(0.66, 8.64) 0.265 0.8(0.53, 1.42) 0.511 0.4(0.16, 1.28) 0.090 1.2(0.76, 2.05) 0.468 

Fresh fruit (673kJ) 0.6(0.45, 0.94) 0.004 0.6(0.43, 0.94) 0.022 0.8(0.13, 4.54) 0.812 0.7(0.41, 1.12) 0.108 0.3(0.12, 0.80) 0.026 0.7(0.44, 1.23) 0.164 

Legumes (56kJ) 0.9(0.73, 1.34) 0.501 1.0(0.78, 1.47) 0.872 0.5(0.14, 2.05) 0.326 1.1(0.74, 1.76) 0.488 1.9(0.93, 4.22) 0.083 0.8(0.57, 1.35) 0.344 

Nuts and seeds (104kJ) 1.0(0.74, 1.37) 0.355 1.1(0.85, 1.52) 0.609 0.2(0.58, 0.86) 0.029 1.3(0.94, 1.82) 0.249 1.1(0.52, 2.31) 0.735 1.3(0.84, 2.04) 0.323 

Milk and milk products (327kJ) 0.7(0.55 ,1.03) 0.937 0.8(0.61, 1.18) 0.195 0.9(0.23, 3.82) 0.951 0.8(0.51, 1.13) 0.152 0.7(0.35, 1.66) 0.449 0.8(0.53, 1.22) 0.224 

Animal protein (1728kJ) 0.6 (0.41, 0.95) <0.001 0.6(0.40, 0.96) 0.040 1.0(0.95, 1.01) 0.475 0.6(0.35, 0.98) 0.045 0.6(0.37, 1.68) 0.351 0.4(0.28, 0.99) 0.029 

Fats and oils (453 kJ) 0.7 (0.52, 1.02) 0.004 0.7(0.52, 1.02) 0.068 0.3(0.11, 1.14) 0.068 0.8(0.54, 1.33) 0.385 0.5(0.28, 1.19) 0.089 0.8(0.53, 1.44) 0.470 

Sugar (1668kJ) 0.8 (0.57, 1.20) <0.001 0.9(0.62, 1.48) 0.667 1.3(0.34, 4.92) 0.731 0.8(0.52, 1.37) 0.460 1.9(0.86, 4.25) 0.135 0.7(0.42, 1.37) 0.299 

Savoury snack (388kJ) 1.5 (1.02, 2.30) 0.292 1.9(1.12, 2.43) 0.027 3.4(0.52, 24.32) 0.216 1.5(0.91, 2.52) 0.098 1.5(0.64, 4.22) 0.389 2.1(1.15, 4.07)  0.017 

‡Animal protein  OR (95% CI) P  OR (95% CI) P  OR (95% CI) P  OR (95% CI) P  OR (95% CI) P  OR (95% CI) P  

Red meat (190kJ) 0.6(0.43, 0.78) <0.001 0.6(0.49, 0.94) 0.029 2.0(0.51, 8.52) 0.342 0.6(0.38, 0.86) 0.009 1.4(0.66, 3.35) 0.384 0.5(0.32, 0.88) 0.018 

Organ meat (135 kJ) 0.7(0.50, 0.88) 0.005 0.6(0.47, 0.91) 0.022 1.8(0.43, 7.82) 0.411 0.6(0.42, 0.91) 0.014 0.6(0.33, 1.21) 0.144 0.8(0.56, 1.28) 0.284 

Processed meat (316kJ) 0.7 (0.52,0.94) 0.012 0.9(0.61, 1.35) 0.557 0.9(0.19, 4.10) 0.885 0.9(0.57, 1.42) 0.685 0.3(0.21, 1.02) 0.071 1.1(0.68, 1.96) 0.750 

Fish (154kJ) 1.1 (0.94,1.00) 0.280 0.7(0.56, 1.17) 0.130 0.5(0.10, 2.41) 0.388 0.7(0.44, 1.14) 0.162 1.0(0.96, 1.17) 0.934 0.7(0.45, 1.14) 0.121 

Chicken (526kJ) 0.6 (0.56,0.97) 0.009 0.8(0.54, 1.25) 0.281 0.5(0.08, 3.16) 0.474 0.6(0.40, 1.05 0.080 0.4(0.29, 1.15) 0.075 0.8(0.46, 1.47) 0.374 

Eggs (208kJ) 0.9 (0.92,1.04) 0.093 1.0(0.95, 1.09) 0.187 0.9(0.96, 1.02) 0.434 0.8(0.53, 1.32) 0.410 0.9(0.86, 1.27) 0.637 1.0(0.91, 1.02) 0.418 
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Discussion  

This study aimed to investigate the association between dietary intake and BC risk in black South 

African women. We found an inverse association with BC risk and consumption of fresh fruit in 

premenopausal women whilst subgroups of animal protein (red and organ meat) also showed 

inverse associations with BC risk. Savoury food consumption showed an increased BC risk in 

postmenopausal women. In addition, 4 out of 5 participants were either overweight or obese in 

both case and control participants.  

Little attention is drawn to savoury foods in relation to BC risk possibly because savoury foods 

are more often associated with increased risk of gastric cancer (27). A case control and cohort studies 

from various populations found no association with added salt or spices and BC risk (28, 29). 

However, results from this study showed a strong increased BC risk with high savoury food 

consumption in Model B and in postmenopausal women. A possible reason for this positive 

association with BC risk might be due to a combination of the high salt content, processed 

preparation methods of soup powders, sauces and potato crisps, lack of anti-oxidants and 

phytochemicals (previously proven to reduce BC risk 4,30) and high total energy content in this 

food group.  

Unexpectedly, the results of our study showed the sub groups of animal protein, red meat and 

organ meat to be inversely associated with BC risk. The CUP report on BC states that there is 

limited evidence with no conclusions regarding an increased or decreased BC risk and 

consumption of animal protein (4).  Following on our findings, further analysis indicated that 

subgroups of animal protein, “red and organ meat”, showed inverse associations with ER- tumour 

subtype. When results were stratified by menopausal status, only “red meat” showed an inverse 

association with BC risk in postmenopausal women.  

Evidence investigating the association of BC risk with red meat and organ meat (as food groups) 

are lacking as consumption of organ meat in other countries may not be as much as in South Africa 

(31). In South Africa red meat intake entails consumption of mostly organ and offal meat, as mutton, 

lamb and beef are mostly unaffordable for a large proportion of the South African population (32). 

This was clearly observed in the information/data collected from the QFFQs. 

Organ meat is less energy dense and a more nutrient rich protein (compared to red meat) and may 

contribute to explaining this inverse association with BC risk in black South African women (19). 
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Red meat however, is higher in energy due to a higher fat content and may increase the risk for 

obesity if over consumed. This is alarming since obesity is a known BC risk factor in 

postmenopausal women (4).  Furthermore, consumption of high amounts of red meat (120g per 

day) has previously been linked to an increased risk for other cancers (colorectal, lung and 

prostate) in various populations (33). Hence, the WCRF and American Institute for Cancer Research 

(AICR) recommends limitation of red meat consumption (<500g cooked weight per week) as part 

of a cancer prevention diet (12). Epidemiologic evidence for an increased BC risk with red meat 

consumption remain inconclusive, but is suggestive of an increased BC risk (33 34, 35).  

Inverse associations with BC risk in this sample of both red and organ meat requires further 

investigation as no other case-control study has found an inverse association with BC risk. Given 

the case-control study design of this study, reverse causality is not likely to occur. However, we 

know that this population had low consumption of red and organ meat (total animal protein intake 

in cases accounted for <31g per day and <2% of total energy intake) and may contribute to the 

observed inverse association with BC risk. This in turn can be attributed to dietary recall bias and 

high rates (49%) of late stage BC diagnosis. In late stages of cancer, altered meat consumption 

(decreasing meat consumption) may occur due to taste alterations of progressive cancer symptoms 

(36). The interpretation of the results presented above are further complicated by the coding methods 

currently used in South Africa.  These will be discussed further more in the limitation section. 

Less energy dense, nutrient rich foods such as fruits and vegetables are often associated with a 

decreased BC risk and is recommended by the WCRF and South African FBDGs for prevention 

of non-communicable diseases (12, 37). These foods are lower in energy and rich in nutrients which 

contributes to maintaining a healthy body weight. Antioxidants and phytochemicals present in 

these less energy dense foods (fruit and vegetables) have also shown to reduce BC risk (30). The 

CUP report states that there is currently limited evidence of a significant decrease BC risk 

associated with non-starchy vegetables and other less energy dense food groups (4). In this sample, 

a significant protective association for decreased BC risk was found with a higher fruit 

consumption (673 kJ/ more than 1 ½ fruit servings/day) in ER- and premenopausal women. No 

significant associations were found for other less energy dense food groups such as vegetables. 

However, the portion sizes of vegetables eaten are usually very small. In this sample, vegetables 

accounted for 3% of the total energy intake in both case and control participants and may be an 

indication that the recommendation of the SAFBDG of 400g of fruit and vegetables/day was not 

met (13).  
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It is therefore important to investigate dietary intake in this sample as a whole. Energy dense foods 

from 4 food groups (cooked porridge, starchy grains, sugar and animal protein) accounted for more 

than 75% of the total energy intake whilst less energy dense food groups represented less than 

18.5% in case and control participants. Dietary intake from this study are therefore in line with 

previous research on dietary intake in the black female population of South Africa where a 

monotonous diet (high in sugar, refined starches and fat from animal protein) associated with a 

Westernised diet were noted (12,13,14,15). More energy dense staple foods such as maize meal and 

bread are fortified with micro-nutrients (Vitamin A, thiamine, riboflavin, niacin, pyridoxine, folic 

acid, iron and zinc) in South Africa. However, it is not known whether fortified food improve 

nutritional status of black South African women (38). Thus, high consumption of mostly energy 

dense foods (generally also nutrient poor foods) in this sample is bothersome for a diet consisting 

mainly out of energy dense and nutrient poor foods, is not nutritionally adequate for optimal health 

(37) and prevention of BC.  

Not all energy dense foods are unhealthy, but overconsumption of more energy dense foods may 

lead to a higher total energy intake/day, increasing the risk for obesity that is a known BC risk 

factor in postmenopausal women. Worrisome overweight and obesity rates mentioned above, 

together with high total energy intake per day and low physical activity, were noted in this study. 

Attention is thus also drawn to obesity as a possible risk factor that may contribute to increased 

BC risk in postmenopausal black South African women. 

Moreover, it is acknowledged that healthier, less energy dense foods in South Africa are costlier 

than unhealthier more energy dense foods (mostly refined grains) such as cooked porridge, starchy 

grains, sugar, processed meat and fats (32, 38). Previous studies conducted in rural areas in South 

Africa stated that dietary intake was directly linked to income in a social-economic restricted 

environment (32).  A low-income distribution was noted in this study where 85.8% of the sample 

earned less than R3001.00/month. Poverty may therefore contribute to lower intake of healthier 

less energy dense and nutrient rich foods that may protect against BC.  

Control participants had a higher total energy consumption in almost all food groups and in total 

energy intake compared to case participants. Since control participants had a higher BMI and waist 

circumference these results were expected. Lower energy intakes seen in case participants may be 

due to BC diagnoses in late stages (stage III/IV) and altered dietary intake in case participants. 

During late stage BC (stage III/IV), patients often presents with decreased appetite and altered 
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taste acuity (dysgeusia, hypogeusia, ageusia) that can occur without any cancer treatment (36).  

Additionally, the case-control study design may also influence these results.  

Limitations 

The sample size of this study was small, however data regarding diet and BC risk are lacking in 

South Africa. Therefore, results of this study is indicative of much needed data on dietary intake 

and BC risk in black South African women. The QFFQ was developed for a Tswana speaking 

population while this study population spoke several different languages (Venda, Xhosa, Sotho, 

Tswana). The coding method of single foods used in this study, using the South African food 

composition tables may have contributed to inaccurate grouping of foods within food groups. 

Some meals (stews), consisting out of two food groups (animal protein and starchy grains), were 

coded as a single food when in fact it could have been two separate single foods divided in different 

food groups. Underreporting and over reporting of certain foods may also be a limitation since 

dietary data are just an estimation of dietary intake and relies on the subject’s memory. This study 

did not collect data on some risk factors associated with BC risk such as genetic mutations and 

time period form participants stopped breast feeding and BC diagnoses. 

Strengths 

This study had a population based and matched case-control study design which improved 

statistical precision. This study provided much needed evidence for an African population group 

in relation with BC risk since data on this topic are lacking. All questionnaires used to collect data 

was proven to be validated and data used in the analysis were highly standardized to improve 

precision and reduce statistical errors. All case participants were recruited prior to any BC 

treatment. 

In conclusion, consumption of fresh fruit, red and organ meat showed an inverse association with 

BC risk whilst savoury food consumption showed an increased BC risk. However, no other studies 

have found an inverse association with BC risk and red or organ meat consumption. Therefore, 

further research is necessary to investigate the association with BC risk and red and organ meat. 

Moreover, dietary intake in this sample were in line with a Westernised diet whilst alarming 

overweight and obesity rates together with low physical activity levels were noted in this sample. 

A diet with foods lower in energy and higher in nutrients such as fresh fruit in combination with a 

decrease consumption of energy dense foods like savoury foods are advised as a possible 
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preventative diet for BC and strategy to reduce bothersome obesity rates in black South African 

women. However, poverty influences food choices and health interventions in South Africa should 

strive to implement affordable and accessible methods in line with these recommendations. 
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CHAPTER 4 GENERAL DISCUSSION, CONCLUSION AND 

RECOMMENDATIONS 

 Introduction  

The purpose of the final chapter is to provide a summary of the main findings of this research 

project as well as conclusions and recommendations for further research. The aim and objectives 

are listed below to provide a reference as to what was addressed in this mini-dissertation.  

 Research aim 

This mini-dissertation investigated the possible associations between dietary intake and the risk 

of developing BC in the South African Breast Cancer study (SABC) (black women from the greater 

Soweto population). 

 Research objectives 

I. To determine dietary intake through administrating a QFFQ. 

II. To determine the difference in dietary intake between BC cases and controls with 

the use of a generalized linear regression model. 

III. To determine the association between dietary intake and risk of BC. 

 Main findings  

 Determining dietary intake through administrating a QFFQ 

A monotonous diet was noted in this sample as consumption of foods high in various nutrients 

such as vegetables, legumes, milk or milk products and nuts or seeds were low. Food groups 

such as such as sugar, cooked porridge (maize meal), starchy grains (rice, samp, pasta and 

bread) and animal protein (mostly high in fat or processed meat) accounted for 75% of total 

energy consumed. These foods mentioned above are often more energy dense and mostly 

nutrient poor.  

In line with the above, dietary intake in this sample were similar to previous research conducted 

on South African populations that reported on a more Westernised diet being followed (MacIntyre 

et al., 2002; Vorster et al., 2005; Vorster et al., 2011; Vorster et al., 2014). This is worrisome since 

Westernised diets were previously associated with a higher BC risk (Castelló et al., 2017).  
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Furthermore, Westernised diets are also associated with high obesity rates due to higher intakes 

of energy dense and mostly also nutrient poor foods (Castelló et al., 2017).  

Eighty percent of this sample were either overweight or obese in both case and control 

participants whilst the majority of this sample (65% in both case and control participants) were 

postmenopausal. Obesity in postmenopausal women is associated with a higher BC risk (WCRF 

& AICR, 2018). Therefore, high obesity rates noted in this sample are alarming for it might 

contribute to an increased BC risk in obese, postmenopausal women. Additionally, low PA levels 

were noted in this sample. Higher PA is associated with a decreased BC risk (WCRF & AICR, 

2018). It is evident that high rates of overweight or obesity co-exist with low PA levels in our study 

sample and may contribute to an increased BC risk in black South African women. 

In addition to the above, 86% of this study sample earned less than R3 000 per month. In South 

Africa, healthier foods (less energy dense and nutrient rich products) are pricier compared to more 

energy dense and often nutrient poor foods (Temple & Steyn, 2011). This might explain why lower 

cost foods such as sugar (sugar beverages, food with added sugars), starchy grains (rice and 

samp), cooked porridge (maize meal) and animal protein (chicken, processed meat) accounted 

for more than 75% of total energy intake in this sample.  

 Differences in dietary intake between case and control participants  

Participants in the control group had a higher BMI and waist circumference compared to case 

participants. Therefore, it was not unexpected that total energy intake and energy intake within 

food groups were higher in control participants compared to case participants. Dietary intake in 

all food groups, except for cooked porridge, differed significantly between case and control 

participants. In case participants, lower total energy intake might be explained to some extent by 

the late stage of BC diagnosis amongst these women in this sample. Almost half (49%) of case 

participants were diagnosed in late stage BC (stage III or IV) when a decrease in appetite and 

altered taste sensitivity (resulting in decreased consumption in some foods) is known to occur as 

a symptom of progressive cancer growth (Cheung et al., 2009). Since dietary intake data were 

collected within a few days of BC diagnoses, it might be possible that habitual dietary intake of 

case participants were already altered due to the possible influence of cancer on appetite 

(Thomas et al., 2017). Therefore, participants in the case group had a lower total energy intake 

and energy within food groups compared to participants in the control group. 
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 The association between dietary intake and breast cancer risk.  

Savoury food consumption (soup powders, sauces and potato chips) showed a positive 

association with BC risk in postmenopausal women of this sample. Foods in this food group are 

highly processed, high in salt, nutrient poor and more energy dense that may contribute to an 

increased risk for obesity if over consumed. 

An inverse association with fresh fruit consumption and BC risk in premenopausal women were 

found whilst an inverse association were noted in the subgroups “red meat and organ meat”, 

within the animal protein food group. Fresh fruit is rich in nutrients and less energy dense that 

may contribute to maintaining a healthy body weight. Even though red and organ meat contains 

a variety of nutrients that may protect against BC risk, current research is rather favourable of an 

increased BC risk in relation with red meat consumption. Research supporting an increased or 

decreased BC risk in relation with red meat and organ meat consumption, grouped in food groups, 

are lacking. Therefore, this inverse association with BC risk in relation with red and organ meat 

may be due to low consumption and/or poverty and requires further investigation.  

In line with the above, results from this study might indicate that the amount of nutrients in 

combination with the amount of energy present in food or foods is associated with an increased 

or decreased BC risk. Less energy dense foods combined with nutrient rich foods such as fresh 

fruit may protect against BC risk whilst more energy dense, nutrient poor foods (savoury foods) 

increase BC risk in this population. However, due to the monotonous diet, and delay in early BC 

diagnoses seen in this sample, true conclusions are difficult to make regarding dietary intake and 

the risk of developing BC in black South Africa women of the Soweto urban area.   

 Practical recommendations emanating from this study  

 High obesity rates co-existing with low PA remain worrisome as it contributes to a higher 

BC risk in both pre- and postmenopausal women. Current prevention and control 

strategies on obesity and PA should be prioritized in South Africa. The Strategy for the 

Prevention and Control of Obesity in South Africa 2015-2020 is an example of such a 

strategy that should be prioritized (DOH, 2015). This strategy aims to reduce worrisome 

obesity rates and increase PA levels and may help reduce BC risk in both pre- and 

postmenopausal women. A multidisciplinary approach should be followed where the 

national Department of Health (DOH), provincial DOH, community workers and other 

allied health workers strive to implement this strategy on a national, provincial, district and 

sub-district level in rural and urban areas of South Africa. Additionally, children should be 
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taught from a young age about healthy food choices and the importance of being 

physically active.  

 Poverty may contribute to low dietary diversity or a monotonous diet seen in this sample. 

Some most consumed single foods such as bread and maize meal are fortified with 

micronutrients as a strategy to increase micro-nutrient intake in South Africa. However, 

this strategy does not promote a diverse diet (like the WCRF and SAFBDGs) which is 

naturally high in various nutrients for optimal health and to reduce BC risk. Therefore, BC 

prevention strategies in South Africa should strive to establish new or promote existing 

lower cost diets that contain a variety of less energy dense and more nutrient rich foods. 

This lower cost diet should further strive to emphasize inclusion of foods on the list of zero 

VAT rated food items (dried beans, samp,maize meal, rice, brown bread, vegetables, 

fruits, vegetables oil, mealie rice, pilchards in tins, eggs, milk, lentils, milk powder, cultured 

milk and brown wheaten meal) in South Africa. Focus should be drawn to educate the 

population on a low cost prevention diet to reduce high energy and high carbohydrate 

(refined grains, sugar and added sugars) intake and to promote a diverse diet. 

 Findings from this study support the current recommended cancer prevention diet, 

promoted by the WCRF and SAFBDGs. Therefore, savoury food or snacks that are highly 

processed, high in salt, energy and low in nutrients should be limited or avoided if possible. 

Less energy dense, nutrient rich food such as various fresh vegetables and fruit (400 g 

per day in total) should be part of a balanced diet as a possible strategy to reduce BC risk.  

 Bothersome high rates of late stage BC diagnoses were seen in case participants from 

this study. BC is curable when detected in early stages. Therefore, early screening of BC 

should be made a priority in South Africa as a way to reduce high mortality rates in South 

Africa. 

 Limitations of this study  

 The coding method used of foods consumed in this particular study with the use of the 

South African Food Composition tables did not separate certain foods that were captured 

as a meal. Pizza (frequently consumed in this study), for instance, contains meat, starchy 

grains, sauce, cheese and vegetables were coded as a single food since the code is 

adjusted for all macro and micro-nutrients. This made categorizing of such foods within a 

food group difficult.  

 Due to the nature of this case-control study design, it is subject to bias. With regard to half 

of the case participants being diagnosed only in advance stage BC in this sample, a recall 
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bias might be possible since their appetite is already decreased. Habitual dietary intake of 

these case participants might therefore not be captured. 

 Even though a validated and reproducible population specific QFFQ was used, using a 

QFFQ to collect dietary data may be subjected to underreporting and over reporting of 

portion sizes or dietary intake since data capturing relied on the participant’s memory. The 

QFFQ used in this study was also developed for a Tswana speaking population whilst this 

study population spoke different languages.  

 Recommendations for future research 

Breast cancer risk in relation with diet has extensively been studied globally. However, very little 

research has been conducted on dietary intake in relation with BC risk in South Africa. In 

conducting this project, lack of certain data was established in the literature available in South 

Africa and may be addressed by future research. Possible gaps include: 

 In this study, foods with a high nutrient content (fruit) showed inverse associations with 

BC risk whilst food with a lower nutrient density (savoury food) showed positive 

associations with BC risk. Therefore, micro-nutrient intake in relation to BC risk should be 

investigated in South Africa. This might give new insight into protective factors within 

micro-nutrients of food that food groups in this study might have missed.  

 Since very little attention is drawn to BC risk and dietary intake in South Africa, BC risk in 

relation to dietary intake should also be investigated in other South African ethnicities and 

in different geographical areas (urban coastal areas, rural coastal areas, etc.) for dietary 

intake or habits may vary in different areas and ethnicities.  

 Given that single foods are not eaten in isolation, investigation of dietary patterns in 

relation with BC risk may sketch a better picture in understanding BC risk in relation to 

dietary intake. However, due to the monotonous diet seen in this sample, statistical 

difficulties may arise when dietary patterns are to be investigated due to high consumption 

of some food groups and low consumption of others. It is therefore recommended to 

investigate the development of statistical tools that aim to take monotonous diets into 

account.  

 Explore dimension reduction techniques such as nutrient or dietary patterns with BC risk 

by revisiting the same data to make a conclusion about the inverse role of red and organ 

meat and BC risk. 
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 In line with the alarming obesity rates and high total energy intake per day seen in this 

sample, special attention should be drawn to portion sizes of foods or food groups. Portion 

sizes are directly proportional to the amount of energy (kJ) consumed and may lead to an 

increased risk for obesity. Therefore, more attention should be drawn to different portion 

sizes in food groups to able to establish thresholds of portion sizes in food groups. Quintile 

intakes of food can be used instead of investigating the highest versus the lowest energy 

intake as this study did. This might also be valuable to establish upper limit intakes of 

single foods or food groups that are protective of or increasing BC risk.  

 Breast cancer is known to be a hormone related cancer (WCRF & AICR, 2018). Therefore, 

exogenous causes of elevated oestrogen levels in the female body such as xeno-

oestrogens should be investigated to establish whether there is any association with BC 

risk. Xeno-oestrogens are found in plastic packaging of foods, plastic food containers, 

various food preservatives and foam cups or holders used to serve food in (Yang et al., 

2011). 

 A prospective cohort study design can also be used to investigate direct BC risk in relation 

with dietary habits over time. 

To conclude, the aim and objectives of this study were reached. Findings of this study, regardless 

of the limitations, add much needed information to the literature regarding dietary intake and BC 

risk in the black female population of South Africa (Soweto).  
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ANNEXURE B: LETTER OF PERMISSION TO CONDUCT RESEARCH, 

CHRIS HANI BARAGWANATH ACADEMIC HOSPITAL.  
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ANNEXURE C: ETHICAL APPROVAL OF MSC STUDY, NORTH-WEST 
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ANNEXURE D: COMPILATION OF FOOD GROUPS 

 Food 

group 

Sub group Single foods 

1 Cooked 

porridge 

White porridge  Maize meal (stiff, soft or crumbly), E-pap, mageu, Ting 

High fibre 

Porridge 

Oats, mabella (sorghum/corn-rice) & Maltabella 

2 Starchy 

grains 

Breakfast 

cereals 

Corn flakes, All bran, Weet bix and other 

Refined grains Rice, pasta, bread, samp, samp rice, vetkoek, dumpling, 

scones, provita, crackers, rusks, doughnut, Samp and beans, 

spaghetti bolognaise, cake flour, lasagne, 

Whole grains Brown rice, whole wheat bread, whole wheat scone, bulgar 

Pies & Pizza’s Beef, steak and kidney, Cornish, chicken, sausage rolls, 

hamburger 

Starchy 

vegetables 

Potatoes, sweet potato, corn, sweet corn, beetroot, peas boiled 

3 Vegetables Green leafy 

vegetables 

Spinach, cabbage, morogo, cauliflower, Broccoli, beetroot 

leaves, green beans, salad, coleslaw 

Yellow 

vegetables 

and others 

Pumpkin, carrots, tomato, onions, tomato gravy, mushrooms 

4 Fresh fruit Fruit All fruits, fruit juice, dried fruit, Avocado, 

5 Legumes Legumes Dried beans, peas, lentils, split peas, soups, soy and soy 

products 

6 Nuts and 

seeds 

Nuts and 

seeds 

All nuts and seeds and peanut butter, peanuts 

7 Milk and 

milk 

products 

Milk  Whole milk, Fresh/longlife, skimmed, fat free, Powder. 

flavoured milk,  

Milk products Cheese, Yoghurt, cheese spread 
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8 Animal 

protein 

Processed 

meat 

Boerewors, other sausages, polony, cold meats, bacon, 

canned meats, canned mopanie worms. 

Red meat Beef, Mutton/lamb, pork, goat, offal, organ, sosaties, bacon 

Chicken All chicken meat, offal/organ meat and turkey 

Fish Pilchards, Fried fish, canned fish, Fish cakes, fish fingers, fish 

paste, fish cakes 

Eggs Boiled, Scrambled, Fried 

9 Fats and 

oils 

Hard brick 

butter 

Brick margarine 

Light 

margarine and 

soft 

margarines 

PUFA soft spread 

Oils Salad dressing, Mayonnaise, sunflower, peanut oil 

Other fats Ice cream, instant pudding with milk 

10 Sugar Added sugar  Jam, syrup, honey, chocolates, candies, sweets, biscuits and 

cookies, cakes, tarts, sorbet, baked pudding, jelly, instant 

pudding, cheese cakes, muffins, canned fruits 

Sugary drinks  Squash, fizzy drinks 

11 Alcohol Alcohol Home brew beer, commercial beer, spirits, wine, 

12 Savoury 

Snacks  

Savoury 

Snacks  

Marmite, fray bentos, Oxo, Potato crisps, cheese curls, 

niknaks, samoosas, Biscuits eg bacon kips, popcorn, tomato 

sauce, Worcester sauce, chutney, pickles, packet soups, soup 

powders pickles, atchar, chakalaka, Sandwich spread 
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ANNEXURE E: ETHIC APPROVAL LETTER FOR USING THE PURE 

QFFQ. 
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ANNEXURE F: THE QFFQ USED IN THE SABC STUDY. 
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