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ABSTRACT 

 

Introduction:  Untreated caries of the permanent dentition is the most prevalent condition 

worldwide.  Ongoing globalisation and the heightened exposure to a refined, westernised diet 

against a backdrop of deficient health services and inadequate implementation of preventive public 

health measures, means that dental caries remains pervasive, especially in emerging economies.  In 

South Africa, an estimated 90% of caries remains untreated, disproportionately affecting the poor 

and detrimentally impacting on the economy.  The use of an effective fluoridated toothpaste is 

regarded as the best clinical practice available today in caries management.  Aim:  The aim of the 

present study was to evaluate the availability, pricing and affordability of fluoridated toothpastes 

marketed to South African households and to identify mechanisms to improve financial access 

among low-income households.  Methods:  A cross-sectional survey of fluoridated toothpastes, 

retail price and unit weight/volume was undertaken.  Following calculation of a median reference 

price for each paste, affordability relative to household income brackets was assessed using a 

modification of the WHO/HAI’s essential medicines pricing protocol.  Affordability was expressed 

in terms of the number of days of disposable household income required to purchase the annual, 

household therapeutic dosage of a fluoridated toothpaste.  Results:  Despite the wide availability 

(n=142) of fluoridated toothpastes, of those assessed for affordability (n=130), none and 49% were 

affordable to households located in the first and second lowest income brackets, collectively termed 

low-income earners.  Accessibility (±96%) increased sharply for low emerging middle income 

households and upwards.  In general, as household income declined, the proportion of daily, 

disposable income required to purchase the annual, household therapeutic dosage increased.  

Households located in the lowest income bracket spent 104.3% of daily income on the annual 

dosage of the lowest priced toothpaste in contrast to 0.23% spent by the wealthiest households.  

Horizontal disparity in terms of affordability between household income brackets differed 

significantly (p<0.00001).  Conclusion:  Stark inequity in affordability of fluoridated toothpastes 

exists between low income and affluent households with dire implications in terms of oral health 

and economic hardship suffered by the poor.  To redress this social injustice, a number of price 

regulatory policies and funding mechanisms are suggested to stimulate dialogue and urge all 

relevant entities (clinical, legal, industrial, and governmental) to take action urgently. 
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CHAPTER 1:  BACKGROUND 

 

“Universal access to fluoride for dental health is a part of the basic human right to 

health.” 

(World Health Organisation, FDI World Dental Federation and International Association for 

Dental Research, 2006). 

 

Despite extensive knowledge regarding aetiology, prevention and treatment, the dental caries 

pandemic persists and continues to impact negatively on population health and well-being 

through its sequelae of pain, chronic infection, food avoidance, work and school absenteeism, 

loss of income and physical and learning difficulties (Thema and Singh, 2013:1).  Analysis of 

the global burden imposed by oral conditions in 2017 revealed that an estimated 3.47 billion 

people, half the world’s population, suffered from oral diseases, of which dental caries of the 

permanent dentition was the most prevalent (GBD 2017 Disease and Injury Prevalence and 

Incidence Collaborators, 2017:1825).  Incidence was estimated at 3.6 billion with 1.1 billion 

and 2.5 billion attributed to dental caries of the primary and secondary dentition respectively 

(GBD 2017 Disease and Injury Prevalence and Incidence Collaborators, 2017:1825).  Despite 

the high prevalence and incidence of oral disease in 2017, a small decline in age-standardised 

incidence rates of 0.3% from 48423 to 48276 new cases per 100000 was observed between 

1990 and 2017 (GBD 2017 Disease and Injury Prevalence and Incidence Collaborators, 

2017:1795).   Likewise, epidemiological data presented by the World Health Organisation, 

demonstrated a favourable decline in caries incidence and prevalence within industrialised 

nations over the preceding 20 years, attributable to public health measures and improved 

accessibility to preventive oral health systems, including widespread exposure to fluoridated 

toothpastes.  The converse was true of the developing nations (Petersen, 2005:662).   

 

Currently, for South Africa no recent, reliable caries-related epidemiological information is 

available with respect to adult population subsets as the last national oral health survey 

undertaken focused only on children (Singh, 2011:259).  This last survey titled the ‘The 

Children’s Oral Health Survey’ was conducted between 1999 and 2002.  Outcomes 

demonstrated that 45% to 60% of children were in need of restorative care.  The mean number 

of teeth that required treatment per child ranged between 2 and 3.5.  Application of the Unmet 
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Treatment Need Index revealed that 80% of childhood caries remained untreated (van Wyk 

and van Wyk, 2004:373).  

 

The level of morbidity imposed by oral conditions may be objectively quantified in terms of 

the years lived with disability (YLD).  The 2017 Global Burden of Disease Study placed the 

global number of years lived with disability (YLD) due to oral disorders at 18.3 million, 0.14 

million and 1.62 million years ascribed to dental caries of the primary and secondary dentition 

respectively (GBD 2017 Disease and Injury Prevalence and Incidence Collaborators, 

2017:1825).  Disease distribution was, however, observed to vary between and within 

countries, with low to middle income countries, such as South Africa, and socio-economically 

disadvantaged communities disproportionately affected (Charlotte, 2005 cited in Abid et al., 

2015: 11; Mayosi, 2009: 2; Splieth et al., 2016: 9; Turok, I., 2001 cited in Kassier, 2016: 405; 

WHO, 2017).  Furthermore, a recently published editorial indicated that the South African 

national unmet treatment need index for childhood caries had escalated to 90% from 80% as 

reported in the NCOHS (Molete, 2018:133; van Wyk and van Wyk, 2004:375).    

  
The World Health Organisation (WHO, 1994:1) and a group of experts that convened in 2006 

for the ‘Global Consultation on Oral Health through Fluoride’ concluded that exposure to 

appropriate amounts of fluoride is the most effective and pragmatic caries-inhibitory measure 

(Benzian et al., 2012:213).  Multiple clinical trials have repeatedly validated the anti-caries 

efficacy of fluoridated toothpastes (Stookey, 1990 cited in Zero, 2006:2; WHO, FDI, IADR, 

Chinese Stomatological Association, 2011:14).  As a result, the noteworthy decline in caries 

prevalence within developed nations is primarily ascribed to the use of these products 

(Hargreaves et al., 1983 and Jenkins, 1985 cited in Zero, 2006:2).  Subsequent to the ‘Global 

Consultation on Oral Health through Fluoride’, a meeting convened between leading oral 

health authorities in Beijing, China acknowledged that fluoridated toothpastes are the most 

widely accessible form of fluoride internationally, demonstrate anti-cariogenic properties and 

are safe despite exposure to fluoride from alternate sources (WHO, FDI, IADR, CSA, 2007; 

Benzian et al., 2012:213).  Increased accessibility to fluoridated toothpastes is thus a viable 

means of reducing caries burden in populations. Within South Africa, fluoridated toothpastes 

offer a realistic caries control measure since the less expensive methods of water and salt 

fluoridation have not been implemented due to inadequate infrastructure and restricted 

financial and technological resources (Goldman et al., 2008; Rand Water, 2001).   
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To promote and protect oral health equity, it is therefore imperative that all socio-economic 

sectors of South African society have access to affordable, effective fluoridated toothpastes. 

Undoubtedly the cost of toothpaste, driven by a lucrative cosmetics industry, poses a significant 

barrier to access among low-income earners.  A mature oral health market has led industry 

giants to consistently introduce new, advanced and targeted products to the market in the 

competition to gain market share (Euromonitor, 2015).  Research and development, however, 

comes at a price meaning that these highly specialised and presumably most effective products 

are limited to those who can afford it – a strategy that serves the interests of the wealthy and 

ignores those where burden of disease and need is greatest, further widening health inequities 

between socio-economic strata. 

 

Questions related to South African and African toothpaste economics emanating from market 

researchers in the United Kingdom and the World Health Organisation remain unanswered and 

represent an unexplored field of interest.  A patchwork of ambiguous demographic, economic 

and regulatory information is available.  This information, however, has not been scrutinised 

further and collated in order to describe impact on access to fluoridated toothpastes between 

socio-economic groupings.   

 

In South Africa, the majority of commercially available adult fluoridated toothpastes are 

effective anti-cariogenic agents, not only from a fluoride content perspective, but also in 

relation to the quality of consumer information provided in labelling of the product (Vorster et 

al., 2018:196; Vorster and Naidoo, 2019:74), and yet the South African oral health statistics 

are comparatively more dismal than for the developed world (Abid et al., 2015), pointing to 

alternative obstacles, such as pricing, and access. 

 

The present study therefore undertook a market analysis of the South African toothpaste 

industry within the broader socio-demographic and macroeconomic context, to aid in 

identification of potential price regulatory and funding mechanisms to enable access to 

affordable, quality fluoridated toothpastes among low-income earners.  This research agenda, 

in turn, accorded with the terms of reference and activity prescribed by the WHO for its 

member states, namely, ‘Enhancing affordable quality oral hygiene products’ (World Health 

Organisation, 2007). 
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CHAPTER 2:  LITERATURE REVIEW 

 

2.1 Oral Health 

 

Globally, it has long been understood that oral health is integral not only systemic health, but 

also to overall wellbeing and quality of life.  Despite this shared awareness, the frame of 

reference and societal norms in which an individual, community and even oral health decision 

makers are located, manipulate the manner in which that individual, community or stakeholder 

perceives and defines oral health.  This lack of standardisation has hindered the way in which 

oral health is measured, managed, advocated for and included in policy (Glick et al., 2016: 

915).  To highlight the multifactorial nature of oral health, and as has been the trend in defining 

general health, evolution from a biomedical approach towards a more holistic and innovative 

definition was sought.  The World Dental Federation FDI’s Vision 2020 Think Tank was tasked 

with this and following an extensive, international, consultative process with laypersons, 

industry experts, third party payers, economists and policy makers, they proposed a 

contemporary, dynamic and standardised (all-encompassing) definition of oral health: 

 

“Oral health is multi-faceted and includes the ability to speak, smile, smell, taste, 

touch, chew, swallow and convey a range of emotions through facial expressions 

with confidence and without pain, discomfort and disease of the craniofacial 

complex.” 

(FDI, 2016) 

 

To facilitate better understanding, a framework was developed in conjunction with the 

definition and served to underscore not only the importance of the functional aspects of the oral 

cavity in health, but also the role of psychosocial and cultural influences, as well as the 

autonomy of the individual  (Lee et al., 2016: 126). Adversely, the oral health of a large 

proportion of the global population fails to meet this definition.  Alarming oral health statistics 

are repeatedly and frequently published - 3.9 billion suffering from oral diseases of which 

dental caries of the permanent dentition is the most prevalent and the most common, chronic 

disease of childhood (Marcenes et al., 2013:593).   Similarly, and more recently in reporting 

on the global epidemiology of dental caries, Frencken et al. (2017: S101) and the WHO (2017) 

indicated that dental caries, a completely preventable disease, affects approximately half of the 

world’s population.   
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Disease distribution was observed to differ between and within countries, with low to middle 

income countries and socio-economically disadvantaged communities disproportionately 

affected (Charlotte, 2005 cited in Abid et al., 2015: 11; Mayosi, 2009: 2; Splieth et al., 2016: 

9; Turok, I., 2001 cited in Kassier, 2016: 405; WHO, 2017).  This disease burden was found to 

be especially pronounced for the middle income countries, such as South Africa, where 

urbanisation is driving a transition towards a westernised, sugar-rich diet against a backdrop of 

poor living conditions, insufficient and inaccessible health services, costly therapeutic and 

restorative care, limited oral health coverage and inadequate exposure to fluoride and other 

preventive strategies (Kassier, 2016: 407; WHO, 2017:2; WHO, 2013a cited in Abid et al., 

2015:11).  

 

2.2 Inequality in health/oral health 

 

Between and within countries health inequalities are strongly correlated with socio-economic 

disadvantage and unequal distribution of power (CSDH, 2008:1; Watt et al., 2018:966).   

Consequently, health is seen to exist along a gradient, with declines noted for each step 

descended in the social hierarchy (Watt et al., 2018:967).  It follows that the steeper the social 

gradient, the wider the gap between the wealthy and the poor and the greater the disparity in 

health/oral health experienced.  The health inequities encountered between socio-economic 

groups are avoidable, unjust and occur primarily, and especially within South African society, 

in response to discriminatory politics and maldistribution of power (CSDH, 2018:1; Whitehead 

and Popay, 2010:1234).  These broader, causative factors, frequently referred to as the social 

determinants of health, shape the environment in which population groups and communities 

live, grow and work (CSDH, 2008:1).  An environment characterised by poverty, 

unemployment, low educational attainment, limited access to health services, violence and 

discrimination, severely restrict the life opportunities and choices available to the people living 

there and has and continues to be implicated with poor health/oral health outcomes (Barbato 

and Peres, 2015; Singh et al., 2016; Watt et al., 2018: 970). 

 

Socio-economic inequalities in oral health are well documented among the high income 

countries and although scant evidence pertaining to the low and middle income countries 

(LMICs) is available, it is highly likely that the oral health inequities experienced within these 

regions are far wider and more rampant due to high poverty levels (ICOHIRP, 2015:8; Watt et 

al., 2018:968).  Within LMICs, apart from the broader environmental aspects, persistent oral 
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health disparities are thought to stem, in part, from a lack of population-level caries preventive 

public health programmes, such as, community water fluoridation and availability of affordable 

fluoridated toothpastes (ICOHIRP, 2015:8).   Furthermore, the current biomedical, patient-

level preventive strategies, such as, professional fluoride application and fissure sealants, 

adopted among clinicians are individualistic and inadequate in sustaining long-term 

improvements in oral health, while evidence relating to the efficacy thereof in reducing oral 

health disparities between population groups is absent (Singh et al., 2018:1; ICOHIRP 

2015:12).  These methods also prove costly as professional intervention, most frequently within 

a clinical setting, is required (ICOHIRP, 2015:13)  The educational message, in turn, delivered 

in conjunction with the clinical intervention and directed at changing the recipient’s behaviour 

frequently assumes a victim-blaming tone (ICOHIRP, 2015:12). 

 

Ethically, in the interest of promoting a fair and just world, global, country-level and regional 

authorities need to redouble efforts to identify and implement policy interventions that will 

drive social transformation and promote health equity.  

 

2.3 Burden of Dental Caries in South Africa 

 

To date, only 3 oral health surveys have been undertaken nationally and they include a survey 

of the dental health status of 12 year olds conducted by Williams in 1983 (Williams, 1983), the 

Department of Health survey of 1988/89 targeting the 5 major metropolitan areas of South 

Africa (Department of Health, 1994) and the most recent, the National Children’s Oral Health 

Survey (NCOHS) conducted between 1999 and 2002 (Department of Health, 2003).  Due to 

the scope of these studies, restricted either to children or metropolitan areas, their outdated 

nature and use of insensitive diagnostic criteria, namely, the decayed, missing and filled teeth 

index (dmft/DMFT) that enumerated only the visually discernible cavitated dentinal lesions, 

the value of the epidemiological data was and is currently limited (Splieth et al., 2016:10).  

Outcomes did however underscore a dire situation in which caries was highly prevalent and 

typically were untreated.  The NCOHS (1999-2002) demonstrated that nationally 45% to 60% 

of children required treatment for dental caries.  The average number of teeth that required 

therapeutic care per child ranged between 2 to 3, while alarmingly the mean unmet treatment 

need was calculated at 80% (van Wyk and van Wyk, 2004:375).  Similarly, for the adult subset 

(35-44 years) surveyed during the 1988/89 oral health survey, a high unmet caries treatment 

need of 72% was reported (Department of Health, 1994). 
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The latest (2015) epidemiological data available, is from a local study that surveyed the caries 

experience of children (<15 yrs.) residing in the Western Cape.  As demonstrated by the 

NCOHS (1999-2002) in which notable differences in caries experience between provinces was 

observed, figures arising from this study cannot be regarded as representative of national trends 

and caution needs to be exercised in making generalisations (Singh, 2011:259).  This survey 

undertaken between 2011 and 2015 analysed the care provided through Primary Health Centres 

(PHCs) to paediatric patients and this data was used as a proxy for caries experience.  The 

majority of children, 84%, 67% and 81% of 6-, 12- and 15-year olds respectively were 

determined to have experienced dental caries, with 74% and 62% of the 6- and 12-year old 

cohorts having untreated caries (Smit et al., 2017:362).  Once again, the dmft/DMFT index 

was used to numerically express caries severity.   

 

When contrasted against regional data for the Western Cape as reported in the NCOHS (1999-

2002), dmft/DMFT scores were found to have significantly increased from 5.5 to 6.2 and 1.97 

to 2.5 among the 6 and 12 year age groups respectively (i.e. caries experience increased from 

82% to 84% and 62% to 67% for 6- and 12-year olds between 2002 and 2015) (Smit et al., 

2017:363).  In the same time period between surveys, untreated caries among 12 year olds 

increased by 10% (from 52% to 62%), while that among 6 year olds fell by 1 percentage point 

(from 75% to 74%) and despite this decline fell dismally short of the Department of Health’s 

national oral health goal for the year 2000 which stipulated that half of all 6 year olds should 

be caries free.  Similarly, the DMFT score (2.5) reported in this study for 12-year olds failed 

to attain the year 2000 national target of 1.0 (Department of Health, 2005:4).  Historically, as 

the Western Cape has been noted to suffer the greatest burden of disease, comparison of 

regional data against national targets inflates shortcomings in the absence of moderating data 

from the other provinces (DoH, 2003; Singh, 2011:259). 

 

According to the World Bank Group (2018), South Africa ranks as an upper-middle income 

country.  A review of global epidemiological statistics, reported by Frencken et al., 2017, 

revealed that the median dmft/DMFT count was appreciably larger for lower-middle (4.1) and 

upper-middle (3.9) income countries in contrast to those classed as high income (2.0) (Frencken 

et al., 2017:S97).  This  data, in turn, corresponded with that published by the WHO for the 

period 2000 to 2011, in which mean DMFT scores of 1.9, 3.3 and 2.1 among 12-year olds were 

calculated for low, middle- and high-income countries (Abid et al., 2015:11).   
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Similarly, the 2010 global burden of untreated caries, severe periodontitis and tooth loss report 

found that untreated caries was the second most leading cause of disability adjusted life years 

(DALYs) in 7 regions.  Southern Sub-Saharan Africa, comprising predominantly low- and 

middle-income economies and incorporating South Africa, was identified as one of these 

regions (Marcenes et	al., 2013:594).  

 

In alignment with the World Bank income classification system and the described global 

epidemiological trends, when analysis of oral disease prevalence, severity and morbidity was 

restricted to Africa and the Middle East Region (AMER), increases were observed for the 

African component, a region in which a majority of countries are transitioning from low to 

middle income status (Charlotte, 2005 cited in Abid et al., 2015:11; Devarajan and Fengler, 

2012).   Dental caries was found to be especially pervasive with further increases in incidence 

and prevalence anticipated in response to ongoing globalisation and heightened exposure to a 

refined, westernised diet against a backdrop of deficient health services and inadequate 

implementation of preventive public health measures (WHO, 2013a cited in Acid et al., 

2015:11).  

  

Conversely, between 1947 and 2002, it is important to note that as for the industrialised nations, 

South Africa, although not to the same extent due to resource limitations imposed by an 

emerging economy, experienced a decline in caries prevalence and severity (Table 1) in 

response to generalised improvements in oral hygiene practices, access to care, dietary 

considerations and fluoride exposure (Frencken et al., 2017:S103).  Attention must however 

be drawn once again to the obsolete/biased nature of these statistics in terms of date, cohorts 

examined and confinement to urban locations.  As described previously, since 2002, marked, 

significant increases in terms of caries experience have been identified for 6 and 12 year olds 

residing in the Western Cape and notwithstanding the fact that the Western Cape represents the 

‘worst case scenario’ similar observances for the remaining provinces and across all age groups 

are anticipated, further supported by a recently published editorial that placed the national 

unmet treatment need index at 90%, 10% above that reported in the NCOHS (Molete, 

2018:133; van Wyk and van Wyk, 2004:375). 
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Table 1: Trends in the prevalence of dentinal cavitated carious lesions and mean 
dmft/DMFT scores for 5- to 6-, 11- to 13- year olds as well as adolescents and adults in 

South Africa (Frencken et al., 2017:S101) 

Age (yrs.) Period Prevalence (%) dmft/DMFT 
(mean) 

5-6 1947 
2002 

88 
57 

6.7 
3.1 

*11-13 1977 
2002 

70 
37 

4.4 
1.5 

*14-17 1977 
2002 

95 
50 

7.5 
2.0 

* Limited to urban areas 

 

Despite the absence of reliable and current data in terms of caries-related epidemiological 

trends, particularly in relation to adult subsets, within South Africa, it can be concluded from 

the following: (i) South Africa’s economic ranking as a middle-income country (World Bank 

Group, 2018); (ii) findings declared by the multiple regional and international surveys 

referenced, including, the global burden of untreated caries, severe periodontitis and tooth loss 

report (2010), outcomes of the 2014 ORCA (European Organisation for Caries Research) 

symposium, as well as two comprehensive, systematic reviews of the literature in relation to 

the prevalence and severity of oral disease, caries and severe periodontitis, within the AMER 

region (2015) and globally (2016) (Marcenes et al., 2013;  Splieth et al., 2016; Abid et al., 

2015 and Frencken et al., 2017); (iii)Findings of a recent (2018), locally published editorial 

that places the unmet caries treatment need index of children at 90%, 10% higher than that 

reported in in the NCOHS (2002); (iv) Recent results reported by a survey examining the dental 

treatment provided to children in the western cape through PHCs that illustrated an alarming 

increase in caries experience between 2002 and 2015 among 6- and 12-year olds; and (v) the 

increase in the proportion of South Africans living below the upper bound poverty line (UBPL) 

between 2011 and 2015 from 53.2% to 55.5% (Statistics South Africa, 2017:13), in conjunction 

with the understanding that greatest disease burden is suffered by the disadvantaged (Abid et 

al., 2015:11) that caries incidence, prevalence and the untreated proportion is exceptionally 

high, with further increases expected in the absence of appropriate intervention. 
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2.4 Sequelae of Dental Caries 

 

Dental caries (and oral diseases in general) impact negatively on population health and well-

being through its sequelae of pain, chronic infection, food avoidance, work and school 

absenteeism, loss of income, physical and learning difficulties (Thema and Singh, 2013:1).  

Caries and untreated caries therefore pose a significant challenge in terms of individual 

morbidity and macroeconomically due to diminished productivity, increased reliance on 

government income support and greater healthcare expenditure (CHA-NATSEM, 2012:ix; 

Marcenas et al., 2013: 593; Righolt et al., 2018: 501).   

 

Understanding the economic impact of dental caries is central to successfully advocating for 

the institution of appropriate social policies and population level preventive programmes.  In 

recent times attempts to quantify the financial impact of oral disease has led a number of 

researchers to evaluate both the direct and indirect costs of treatment, where direct costs are 

those incurred through the delivery of therapeutic care, while indirect costs relate primarily to 

productivity losses (Listl et al., 2015:1355; Righolt et al., 2018: 501).  

 

In 2010, the global economic burden imposed by the three most prevalent oral conditions, 

dental caries, periodontitis and tooth loss was cautiously (cautious due to the paucity of data 

emanating from the LMICs) estimated at $442 billion, $298 billion attributable to direct and 

$144 billion indirect costs (Listl et al., 2015:1358).  Contrary to disease distribution, greatest 

(83%) expenditure on therapeutic care, direct treatment, was realised by the high income 

countries.  Alarmingly, lowest expenditure (1% of total worldwide expenditure) was reported 

for Sub-Saharan Africa.  In terms of indirect costs, $63.36 billion, $54.72 billion and $24.48 

billion was lost due to tooth loss, severe periodontitis and dental caries of the permanent 

dentition respectively (Listl et al., 2015:1359).  While caries was found to account for a 17% 

global productivity loss in 2010, a comparable study that applied the same methodologies to 

reach conclusions relating to direct and indirect treatment costs, undertaken in 2015, placed 

this estimate at 12% (Righolt et al., 2018:501).  While the cost of therapeutic care with respect 

to the three most common oral diseases was found to have inflated to $356.8 billion in 2015 

from $298 billion in 2010, actual expenditure remained static at 4.6% of GDP (Listl et al., 

2015:1355; Righolt, et al., 2018: 504).  
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2.5 Prevention of Tooth Decay 

	
As untreated caries can lead to a number of debilitating sequelae, such as pain, discomfort 

and/or tooth loss it is imperative to implement proven, evidence-based measures that minimise 

the occurrence of this disease.  Extensive empirical evidence supports the use of fluoride in 

caries inhibition and control (Clifton and Carey, 2014:95; Hurlbutt, 2011:104; Marinho, 

2009:183; Pollick 2018:923; Ullah and Zafar., 2015:195).  Fluoride is in fact the only substance 

that the Federal Drug Administration (FDA) recognises for use in prevention of dental caries 

(Clifton and Carey, 2014:95).  Furthermore, the World Health Organization (WHO, 1994:1) 

and a group of experts that convened in 2006 for the ‘Global Consultation on Oral Health 

through Fluoride’ concluded that exposure to appropriate amounts of fluoride (F) is the most 

effective and pragmatic caries-inhibitory measure (Benzian et al., 2012:213). 

 

Historically, the anticariogenic activity of fluoride was attributed to the incorporation of 

systemically ingested fluoride into the crystalline lattice of the dental hard tissues during 

odontogenesis, producing a tissue with decreased solubility in an acidic environment (Rošin-

Grget et al., 2001:703; ten Cate, 1999:325).  Contrary to this, current evidence indicates that the 

primary caries preventive mechanisms of action of fluoride are post eruptive through topical 

effects and include the inhibition of demineralization, promotion of remineralization and 

disruption of metabolic enzyme activity of plaque bacteria (Featherstone, 1999:32; Goldstep, 

2012; Lussi et al., 2012:1030; Ullah and Zafar, 2015:195). 

 

While exposure to an optimum level of fluoride is understood to confer caries protective benefits 

upon the dentition (Benzian et al., 2012: 213; Cury et al., 2010:396; van Loveren et al., 2005: 

224;  Marinho et al., cited in Zero, 2006) ingestion in excess of optimum may impact 

detrimentally on systemic health.  Numerous studies have implicated fluoride in the aetiology 

of diverse pathologies, including, dental and skeletal fluorosis (Tokalioglu et al., 2004:204), 

osteoarthritis, impaired cognitive development in children due to neurotoxicity (Varner et al., 

1998:296), impaired immune functioning, birth defects, perinatal deaths and acute, fatal toxicity 

characterized by disruption of enzyme functioning (Adejumo et al., 2009:47).  Under normal 

conditions of health, chronic toxicity is rare as fluoride excretion predominantly via urine and 

to a lesser extent sweat, saliva, milk and digestive juices is effective with excretory rates 

increasing in relation to increased ingestion (Jansen van Rensburg, 1995: 482).  As a result, the 
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fluoride concentration present in fluoridated oral hygiene products, such as, toothpastes and oral 

rinses as well as fluoridated water and supplements are regulated by numerous authorities.   

 

Fluoride is administered either systemically or topically (Darby and Walsh, 2010:580).  Fluoride 

is ubiquitous across most food and water sources.  Systemic uptake therefore typically occurs 

by way of the food and water that an individual consumes and to a lesser extent through 

incomplete expectoration of fluoridated oral health products (Ullah and Zafar, 2015:196).  

Additionally, fluoride supplements are available and prescribed to those deemed to be at a high 

caries risk. 

 

Fluoridated water exerts an optimal anti-cariogenic effect and is still regarded as safe to drink 

when the fluoride content ranges between 0.6mg F-/L (0.6 ppm F) and 1.2 mg F-/L (1.2 ppm F) 

and not exceeding 1.5mg F-/L (1.5 ppm F) (Craig et al., 2015:127; U.S. Department of Health 

and Human Services, 2015:318; NHMRC, 2017).  The results of artificial water fluoridation, 

intentional adjustment of the Fluoride ion content of the municipal water supply to the correct 

physiological concentration required for caries inhibition, have been remarkable.  According to 

the National Health and Medical Research Council, NHMRC, of Australia (2017) community 

water fluoridation reduces dental caries in children and adolescents by 26% to 44% and by 27% 

in adults.  Likewise, a global systematic review of 20 studies undertaken by the Cochran 

Collaboration concluded that implementation of water fluoridation reduced the mean number of 

decayed, missing and filled teeth in the primary dentition by 26% and 35% in the permanent 

dentition of children.  Furthermore, exposure increased the percentage of caries-free children by 

15% (Iheozor-Ejiofor, 2015). Consequently, this public health measure has been instituted 

across most high income countries (Kroon, 2008:12; Pollick, 2013:396; Royal Society of New 

Zealand, 2014:4).  Conversely, for a majority of LMICs, including South Africa, water 

fluoridation is not feasible due to inadequate infrastructure and restricted financial and 

technological resources (Goldman et al., 2008:2; Rand Water, 2001).  Water fluoridation is 

recognised as the most equitable public health measure and would undoubtedly impose 

significant oral health benefits within these regions, where large sectors of the population live 

in poverty with restricted access to health services (Darby and Walsh, 2010:581).  Further to 

this, an analysis undertaken by Rand Water South Africa into the viability of implementing 

municipal water fluoridation found that as most people living within rural areas do not receive 

piped water, a large proportion of the target population would not benefit from this strategy.   
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Additionally, of the 1500kg of fluoride that would need to be added to the water supply daily, 

an estimated 1000kg would not be used consumptively and would consequently 

accumulate/concentrate within the environment.  This, in turn, poses a significant challenge 

within the South African context as water, an insecure resource, is recycled.  The present fluoride 

effluent standard is set at 1mg F--/L.  De-fluoridation of water by way of reverse osmosis or use 

of chelating agents is costly (Rand Water, 2001). 

 

Moreover, in recent times in the United States, subsequent to municipal water fluoridation 70 

years ago, an upsurge in the reporting of very mild and mild dental fluorosis among dental 

professionals has occurred (Clifton and Carey, 2014:97).  This is thought to be attributable to 

the ‘halo effect’ - excessive fluoride ingestion among children due to exposure to alternate 

environmental sources in addition to fluoridated water, such as, processed food and beverages, 

fluoridated toothpastes and pesticides (Clifton and Carey, 2014:96).  As a result, several 

authorities, including the Centre for Disease Control (CDC) and Environmental Protection 

Agency (EPA), have proposed amendments to community water fluoridation policies (Clifton 

and Carey, 2014:97). 

 

In many regions lacking a centralised water supply, salt and/or milk fluoridation has been 

implemented as an alternative to water fluoridation (Pollick, 2018:924; Ullah and Zafar, 

2015:197).  While considerable success, comparable to that of water fluoridation, has been 

achieved for salt fluoridation, similar gains have not been realised for milk fluoridation.  In milk, 

fluoride ions have been found to complex with other constituents to form insoluble, non-

absorbable and thus inactive compounds (Ullah and Zafar, 2015:198).  Salt, on the other hand, 

is fluoridated through the addition of approximately 90mg F to 350mg F per kilogram of salt.  

Advantageously, this approach upholds individual autonomy, but is strictly contra-indicated for 

those suffering from hypertension (Ullah and Zafar, 2015:197)  Even though salt and milk 

fluoridation were proposed as alternate methods to water fluoridation in South Africa, these 

options, as yet, remain unexplored (Pollick, 2013:396).  

 

Currently and as previously mentioned, systemic fluoride administration is a contentious issue.  

Not only has recent research demonstrated that a greater caries inhibitory benefit is derived from 

topical application among children and adults, systemic intake increases the risk of fluoride 

toxicity and the adverse effects thereof, most notably, dental fluorosis (Ullah and Zafar, 

2015:195).   
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Topical caries control is achieved through professionally or self-applied fluoridated products 

(Clifton and Carey, 2014:95; Darby and Walsh, 2010:580).  Professional products include 

fluoride varnishes, gels and restorative materials and as the name implies must be administered 

by qualified dental professionals (Ullah and Zafar, 2015:199).  On the basis of individual caries 

incidence, risk and fluoride history, the professionally applied products, more specifically gels 

and varnishes, are administered on a quarterly or biannual basis (Darby and Walsh, 2010:588; 

Pollick, 2018:927).   

 

In conjunction with this maintenance/preventive dose, when used in remineralisation of active 

carious lesions, the patient will in addition, require an initial series of four applications 

administered within the first two to four weeks following diagnosis (Pollick, 2018:928).  

Irrespective of whether these products are being used in prevention or treatment multiple dental 

visits are necessary.  Travel, time and treatment costs are thus an important consideration.  Often 

these factors, in addition to availability of health services, prohibit access among those of low 

socio-economic status and/or living in rural areas. 

 

Fluoride varnishes usually contain 22 000 ppm F (22 mg/ml) and are indicated for caries 

prevention (although regarded as an off-label use of the product according to the FDA) 

management of active dentinal carious lesions, root surface caries and hypersensitivity (Darby 

and Walsh, 2010:588; Ullah and Zafar, 2015:199).  Despite the high fluoride content, the product 

is deemed safe and effective.  It sets on contact with saliva and adheres firmly to the tooth 

surface.  Consequently, the negligible amounts that may be ingested are insufficient to induce 

an adverse effect (Ullah and Zafar, 2015:199).   

 

Fluoride gels can be of the neutral pH, acidulated phosphate or stannous fluoride types and are 

typically delivered using a disposable tray technique.  All are indicated for the prevention of 

dental caries.  Each type presents with advantages and disadvantages, with selection and use 

determined by patient-related factors.  Neutral pH gels contain, on average, 9000 ppm F and in 

addition to caries prevention is indicated for treatment of active dentinal caries and enamel 

erosion/hypomineralisation (Ullah and Zafar, 2015:200).  The taste is generally well accepted 

and due to the neutral pH is non-irritating and does not etch or discolour tooth structure and 

dental restorations.  Acidulated phosphate gels contain approximately 12 300 ppm F and 

typically comprise a mixture of sodium fluoride, hydrofluoric acid and a water soluble polymer, 

sodium carboxymethyl cellulose (Blinkhorn and Mekertchian, 2013; Ullah and Zafar, 
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2015:200).  Incorporation of the latter into the formulation produces a viscous gel that facilitates 

ease of application.  The gel is, however, thixotropic, retaining the ability to flow under pressure 

and thus readily penetrates the dental inter proximal areas during application with a custom tray 

(Darby and Walsh, 2010:589).  Due to the low pH, these gels etch enamel and dental restorations 

(Ullah and Zafar, 2015:200). Stannous fluoride gel on the other hand, contains 970 ppm F and 

is primarily used in the treatment of root caries and more specifically the management of 

radiation-induced caries.  With use, teeth and restorations may become stained and the taste is 

unpalatable to most persons (Ullah and Zafar, 2015:200). 

 

Over-the-counter fluoridated toothpastes and to a lesser extent the oral rinses are the most 

common self-applied products/home-based preventive measures in use.  The latter are, in 

general, used as an adjunct to fluoridated toothpaste and are predominantly recommended to 

those at high risk of dental caries, more specifically, children above the age of 6 years presenting 

with active caries, persons undergoing orthodontic treatment as well as those suffering from 

xerostomia (Darby and Walsh, 2010:585; Ullah and Zafar, 2015:198).  Fluoridated oral rinses 

are strictly contra-indicated for use in children below 6 years of age and the mentally 

handicapped.  Both groups are unable to expectorate appropriately and thus at high risk of 

ingestion and fluoride toxicity.  Commercially available oral rinses usually contain 0.05% 

sodium fluoride, equivalent to approximately 226 ppm F (Darby and Walsh, 2010:585; Ullah 

and Zafar, 2015:198). 

 

Fluoridated toothpastes are the mainstay and most ‘cost-effective’ self-applied oral hygiene 

products in use in the fight against dental caries (Hurlbutt, 2011:104). Twice daily brushing with 

a fluoridated toothpaste is considered the best clinical practice available today (Pollick, 

2018:925).  These products serve as the primary fluoride delivery mechanism for many 

population groups that do not have access to fluoridated water (Ullah and Zafar, 2015:198).  

Toothpastes are formulated with sodium fluoride, sodium monofluorophosphate, stannous 

fluoride, amine fluoride or a combination of these as the active ingredient(s) (Ullah and Zafar, 

2015:198).  An effective, safe, fluoridated toothpaste (i.e. one demonstrating caries inhibitory 

activity while minimizing potentially negative effects) contains between 1000ppm and 1500ppm 

total fluoride (Benzian et al., 2012:220; Kikwilu et al., 2008:298).  Results of a systematic 

review of the literature undertaken by Walsh et al. (2010:3) revealed that toothpastes containing 

fluoride at concentrations up to 500ppm, the so-called paediatric products, provide no 

statistically significant caries inhibitory effect in contrast to placebo, non-fluoridated pastes. 
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Based on this finding, “Delivering Better Oral Health: An Evidence-Based Toolkit” developed 

by the department of health in the United Kingdom recommends that in order for anticariogenic 

activity to be realised, paediatric consumers less than 3 years of age should be exposed to only 

a smear of toothpaste containing no less than 1000 ppm F and for children between 3 and 6 years 

a pea-size amount containing between 1350 ppm F and 1500 ppm F.  In children it is vital that 

brushing be supervised and that the stipulated amount be used to limit fluorosis risks (Public 

Health England, 2017:17).   

 

Outcomes of a joint meeting between the WHO, FDI World Dental Federation and International 

Association for Dental Research (IADR) concluded that fluoridated toothpastes are the most 

widely accessible form of fluoride internationally, demonstrate anti-cariogenic properties and 

are safe despite exposure to fluoride from alternate sources (Benzian et al., 2012:213).  Increased 

accessibility to fluoridated toothpastes is thus considered a viable means of reducing caries 

burden in populations.  Furthermore, latest research has focused on improving the efficacy of 

these products through introduction of changes to the formulation that will allow for increased 

retention of profluoride compounds, such as, calcium fluoride (CaF), within the oral reservoirs, 

allowing for a gradual release of fluoride ions over an extended period of time (Clifton and 

Carey, 2014:99)   

 

Within South Africa, fluoridated toothpastes are the only realistic caries control measure since, 

as discussed, the alternate methods of water, salt and milk fluoridation are currently either 

unavailable or not feasible due to inadequate infrastructure and restricted financial and 

technological resources (Goldman et al., 2008:2; Rand Water, 2001).  Additionally, as large 

proportions of the population are classed as poor and/or live in rural areas, access to health 

facilities and preventive services, such as the professional application of fluoridated varnishes 

and gels in the prevention of dental caries, is severely compromised. 
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2.6 South African Health Care System 
 

2.6.1 Overview 

 

In post-apartheid South Africa, attempts to redress the social injustice of the inherited 

healthcare system have failed.  Currently, South Africa is saddled with a divisive private and 

public healthcare sector that perpetuates the inequities of the past (Comny, 2018:2).  At the one 

extreme, there is a highly resourced private sector, providing high quality care to a wealthy, 

typically insured, minority (16%), while at the other, lies a markedly under-resourced public 

sector, providing care, commensurate with means, to an un-insured, less affluent majority 

(84%) (Motsoaledi, 2016:11).  This maldistribution of resources alone is indicative of the 

inequality and inefficiencies entrenched in the healthcare system. 

 

Within South Africa’s ‘new’ democratic society all persons enjoy equal rights including the 

right to equal health (Delobelle, 2013: 160).  To fulfil this right, the government has a duty to 

ensure access to health services for all citizens (Mahlathi and Dlamini, 2015:3).  All persons 

are welcome to access either private and/or public health services.  Access to private care 

however is predicated on ability to pay and consequently, the majority of the population access 

care through the public sector (Mahlathi and Dlamini, 2015:3).   

 

The private sector delivers care through private practitioners and hospitals, concentrated within 

urban regions (Comny, 2018:3), while the public system, managed by government, is 

subdivided into three tiers - primary, secondary and tertiary facilities located in each of the nine 

provinces (Mahlathi and Dlamini, 2015:3). Despite availability of secondary and tertiary 

facilities within the  provinces, patterns of utilisation show that the people residing  within rural 

areas (64.7% of the total population) and ordinarily located within the lowest income quintile, 

without any formal medical scheme coverage, rely mainly on primary care facilities - public 

clinics, community health centres and district hospitals, collectively referred to as the district 

health system (Mahlathi & Dlamini, 2015:3; McIntyre & Ataguba, 2016: 9).  Conversely, the 

urban, insured, wealthy depend predominantly on the private sector.  Of  the latter, a small 

percentage are reported to access the public sector at a tertiary level, while the middle and 

second highest income quintiles most commonly frequent regional hospitals, the so-called 

second tier facilities (McIntyre & Ataguba, 2016: 9).    
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Furthermore, according to McIntyre and Ataguba (2016: 8), not only do medical scheme 

members use private services more, they, in addition, have higher overall utilisation rates (5.5 

visits to a general practitioner annually as opposed 4.1 for non-scheme members).  Similarly, 

greater utilisation rates were observed for urban versus rural dwellers.  Rural-urban inequalities 

in access to health services therefore prevail, with patterns and rates of utilisation positioned in 

direct opposition to need.  The poor suffer greater disease burden relative to the wealthy and 

thus have greater need to access health care services (Borghi et al. 2009). 

 

2.6.2 Finance 

 

In 2016, despite servicing only 16% of the population, the private sector spent approximately 

4.4% of GDP on health in contrast to the public sector that spent an estimated 4.1 % 

(Motsoaledi, 2016: 13). Primary financing mechanisms include medical aid schemes and 

donor/out of pocket payments in the private sector, while general tax revenue finances the care 

provided through public facilities (Ataguba and Akazili, 2010:75).  In the public sector, 

healthcare funds are distributed from national government to local municipalities (Delobelle, 

2013:161). Provinces are allocated an equitable share of national revenue, based on a formula 

that includes indicators of the need for health and education (McIntyre and Ataguba, 2016:14). 

Provincial cabinets however wield considerable autonomy in determining budget allocations 

to health and other sectors.  Adversely, funds are seen to be dispersed across municipalities in 

alignment with historical budgets and not according to need.  Budget allocations for healthcare 

are thus not equal or equitable between municipalities and provinces, which is a concern as 

financing directly determines employment of a workforce sufficient in number to meet demand 

as well as the availability and quality of services on offer (Comny, 2018:18; Delobelle 

2013:161; McIntyre and Ataguba, 2016:14).  In addition, medical schemes paid and supported 

by the affluent leave a poorly funded public health system (Comny, 2018:3). Hence the public 

sector is understaffed and provides low quality care (Maphumulo and Bhengu, 2019).  Inability 

to access high-quality care and missed opportunity for early prevention, in turn, impacts 

detrimentally on health outcomes, widening the divide in health inequities between socio-

economic groups.  
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2.6.3 Governance 

  

As with the public financing schema, a fragmented, decentralised system is in operation.  The 

principal regulatory body is the national Department of Health (DoH).  This body functions to 

develop and coordinate policy (Comny, 2018:4; Mahlathi and Dlamini, 2015:3).  Each of the 

nine provinces is equipped with a provincial Department of Health and further to that local 

departments.  While the provincial department exercises oversight with respect to employment 

of the workforce, public health delivery and provincial policy, local departments are charged 

with the provision of health promoting and disease prevention programmes (Mahlathi and 

Dlamini, 2015:3).  

 

Since 1994 several legislative policies have been instituted.  Besides the National Health Act, 

which serves as the guiding framework for the entire health system, a number of policies 

targeting specific issues, for example, the control of tobacco-containing substances, regulation 

of the various health professions, re-regulation of medical schemes as well as improved access 

to medicines have been introduced (Mcintyre & Ataguba, 2016:3).   

 

Re-regulation of medical schemes and improved access to medicines requires special mention 

here as firstly, the lack of clear policy leads to unregulated pricing in the private sector 

(Motsoaledi, 2016: 53).  The resultant prohibitive costs associated with access to care via this 

route deprived and continue to deprive the majority of South Africans of this option.  Likewise, 

and secondly, access to essential medicines within the LMICs is frequently hindered and 

prevented by high prices (Ewen, 2003: 23).  Unaffordable medicines therefore impact 

detrimentally on population health especially that of the most disadvantaged.  For this reason, 

the WHO requires that the price of essential medicines be monitored (WHO, 2010:60).  

Notably, sodium fluoride, the most abundant fluoride compound used in fluoridated 

toothpastes, is classified by the WHO as an essential medicine (WHO, 2017:49; WHO, 

2017:37).  It is thus vital that the affordability and accessibility of fluoridated toothpastes be 

monitored and that policy, as for the other medicines, be established to mitigate for barriers, 

including financial, to access.  More importantly so, when one takes into consideration that this 

is a preventive measure that can be implemented at home, does not require the individual to 

access understaffed and overburdened public facilities and if used correctly would reduce 

morbidity and health service utilisation rates.  
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2.7 Dental Caries and the South African Health Care System 

 

Despite the scant availability of epidemiological data related to oral disease incidence and 

prevalence within South Africa, global statistics indicate that untreated caries is the first and 

tenth most common chronic condition affecting the adult and childhood population and as 

previously described affects not only the individual in terms of morbidity, but has adverse 

macroeconomic implications as well (Marcenas et al., 2013: 593).  Recent calculations 

demonstrate that 12% of international productivity loss due to dental disease was attributable 

to untreated caries (Righolt et al., 2018: 501). Consequently for all stakeholders it is imperative 

that untreated caries be addressed.   

 

In general, unmet treatment need serves as ‘a critical indicator of a country’s health care system 

(Hwang, 2018).  To obtain a quantitative perspective of the burden, more specifically the 

economic impact in terms of direct treatment costs, imposed by untreated caries on South 

Africa’s health system, the latest available caries-related epidemiological data was evaluated 

against the time (indirectly a measure of dental workforce number) required to treat and direct 

treatment costs.  All information taken into consideration in conducting this assessment is 

reflected in Table 2.  

 

As mentioned previously, the most recent caries-related epidemiological data on record 

emanates from a regional study targeting 6-year and 12-year old children in the Western Cape 

(Smit et al., 2017).  This study examined the caries experience of the defined cohorts through 

analysis of care provided in the public sector.  As these epidemiological statistics were finally 

collated in 2015 and pertained to the Western Cape Province alone, all dental human resource 

and medical tariff data sourced, was confined to 2015 and the Western Cape, as necessary.  

Similarly, as the epidemiological data was extracted and extrapolated from that collected in the 

public sector and as untreated caries predominantly affects those reliant on state health services, 

investigations into the ability of the health care sector to satisfy unmet treatment need were 

restricted to the public sector (Smit and Osman, 2017: 162). 

 

In 2015, 74% (399 371) and 62% (322 382) of 6 and 12 year olds in the Western Cape required 

therapeutic care for dental caries (Smit et al., 2017: 360; Statistics South Africa P0302: 16), 

with the mean number of teeth requiring treatment per child recorded as 4 and 1.9 for the 6 and 

12 year old cohorts respectively (Smit et al., 2017: 363).  In the absence of reliable data, if the 
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assumption that it took approximately 20 minutes to place an amalgam filling, irrespective of 

the number of tooth surfaces to be restored, was applied, then it followed that an appointment 

of 80 minute duration would have been required to treat 4 teeth if the affected teeth were located 

in the same quadrant, unilaterally or if local anaesthesia was not necessary.  On the other hand, 

as placement of a composite restoration is technique sensitive, the duration of appointment 

required to restore the affected teeth using this material was extended by 20 minutes (webMD, 

2019).  For convenience and to simplify the calculations performed, appointment duration, for 

6-year olds was taken to range between 60 and 90 minutes, while that for 12-year olds between 

30 and 60 minutes.   

 

In 2015, the total number of dentists and dental therapists registered with the Health Professions 

Council of South Africa (HPCSA) and working in the public sector in the Western Cape was 

137 (Gray and Vawda, 2017: 303).  If all dental practitioners and dental therapists worked a 

40-hour week, collectively 5480 hours would have been worked per week.  Based on this 

information it was estimated that 23.54 months (1.96 years) or 38.7 months (3.22 years) would 

have been required to restore the untreated, active carious lesions suffered by 6 and 12 year 

olds when using amalgam or composite alone.  Importantly, this is the duration that would have 

been required for the 137 practitioners to exclusively restore the teeth diagnosed as requiring 

care at the time of survey.  New treatment needs in terms of oral disease incidence within these 

age cohorts or that experienced across the general population were not considered.  

 

Assessment of cost was achieved using the medical tariffs published in the April 2015 issue,        

report number 38713, of the Government Gazette.  The cost to restore untreated carious lesions 

experienced by 6 and 12 year olds in the Western Cape based solely on 2015 tariff data (i.e. 

excluding annual price inflation relative to estimated treatment duration) ranged between 

ZAR910.87 million and ZAR1087.90 million when using amalgam or composite alone, 

respectively.  These values equated to between 0.02% and 0.03% of GDP (ZAR4.22 trillion) 

and 0.58% and 0.69% of government expenditure on healthcare (R157.3 billion) in 2015 

(Department of National Treasury, 2015). 
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Table 2:  Data Applied in Assessment of Time and Direct Treatment Costs imposed on the 
Current Health Care System (2015) by Untreated Caries Among 6- and 12-year Old 
Cohorts in the Western Cape     

A.  Demographic Data1 Total Count WC (N)   

5-9 year olds 539 690  

10-14 year olds 519 917 

B.  Epidemiological Data2 Caries Experience (%) Untreated Caries 
(%) 

dmft/DMFT 

5-9 year olds 84 74 6.2 
(d= 4) 

10-14 year olds 67 62 2.5 
(D= 1.9) 

C.  Dental Human 
Resources3 

Total Registered WC 
(N) 

Public Sector (n) Private Sector 
(n) 

General Dental 
Practitioner 

1371 135 1236 

Dental Therapist 4 2 2 

Proportion (%) of 
Population Serviced 
Nationally4 

 84 16 

D.  Medical Tariffs & 
Treatment Codes5 

Dental Practitioners 
Median Reference 

Price (R) 

Dental Therapists 
Median Reference 

Price (R) 

Weighted 
Mean (R) 

8104 Limited oral examination 88.05 88.05 88.05 

8109 Infection Control 19.56 19.56 19.56 

8110 Sterilised, packaged instruments 55.15 55.15 55.15 

8145 Local anaesthesia per visit 28.99 28.99 28.99 

8342/8343 2-3 Surface amalgam 

restoration 
344.97 313.61 344.51 

8352/8353 2-3 surface anterior 

composite restoration 
363.21 330.19 362.73 

8368/8369 2-3 surface posterior 

composite restoration 
424.02 385.47 423.46 

1Statistics South Africa P0302, 2015:16; 2Smit et al., 2017: 360-363; 3Gray and Vawda, 2017:303; 4Motsoaledi, 
2016:13; 5Department of Labour, 2015 
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These estimates provide an extremely conservative overview of the true situation in terms of 

time (indirectly a measure of the shortage of dental human resources) and direct treatment 

costs, as need for multiple appointments, general anaesthesia, diagnostic radiographs, pulp 

capping, root canal therapy or indirect restorative procedures were not accounted for.  

Furthermore, in addition to excluding annual price inflation, for ease of calculation, it was 

assumed that all facilities were equally and sufficiently equipped to provide the required 

restorative care, an assumption incongruent with reality and disputed by findings of a report 

published by Smit and Osman (2017).  According to this report, of the 128 public dental clinics 

surveyed in the Western Cape, a mere 43% (55) were in a position to fill teeth (Smit and Osman, 

2017:163).  Notably, the calculated estimates were exclusive to the Western Cape and while 

similar trends/shortcomings were anticipated for the other provinces, the Western Cape, on the 

basis of the historical epidemiological data, represents the worst case scenario (Department of 

Health, 2003:9).  Likewise, in 2015, the number of general dental practitioners and dental 

therapists within the employ of the public sector were found to be unevenly distributed across 

the provinces.  The Western Cape ranked fourth and eighth out of nine provinces in terms of 

the number of general dental practitioners and dental therapists working in the public domain 

respectively (Gray and Vawda, 2017:303).  Thus, despite the conservative nature of the 

estimates, the Western Cape’s positioning in terms of the caries status of its children and dental 

human resources moderated results. 

 

The analysis undertaken emphasises the dire need, most specifically in relation to dental human 

resource deficit, for capacity building within the public health system to meet the challenge 

posed by untreated caries.  The need for an expanded health workforce has been well 

documented in the literature (Molete, 2018:133; Crisp, 2011:517; Strachan et al., 2011:524).  

Presence of untreated caries within populations is however not only predicated on 

infrastructural challenges within the health care system, but also on subjective reasons/personal 

choice, financial barriers as well as the effective and widespread uptake of evidence-based 

preventive public health measures, such as, fluoridated toothpaste. Currently, in response to 

the inequalities and inequities inherent to the health system and as described in the preceding 

section, transformation towards a health system that is socially just, ensures universal coverage 

and financial risk protection is underway (WHO, 2019). The target date for full implementation 

is 2025/26 (Motsoaledi, 2016:9).   

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

24 

Despite the current policy transition, the protracted pace at which this change is taking place, 

the international persistence of untreated caries, including in the advanced economy countries 

regardless of the health system in operation (Kassebaum et al., 2015: 657; Marcenes et al., 

2013: 593) as well as the figures obtained from the theoretical quantitative analysis of the status 

of oral health services within the Western Cape for a small, isolated target group, suggests that 

South Africa’s healthcare system will be unable to fully satisfy the unmet treatment demand 

imposed by dental decay.  The financial impact in terms of direct treatment costs alone is 

intractable.  The highly conservative estimates reached, placed the direct treatment cost that 

would have been incurred through restoration of untreated caries experienced by 6 and 12 year 

old children in the Western Cape alone, in 2015, at 0.03% of GDP or 0.69% of the health 

budget and further needs to be understood within the context that in 2015 expenditure on 

healthcare (8.5% of GDP), excluding unmet treatment needs, exceeded the recommended 5% 

of GDP as prescribed by the WHO (Motsoaledi, 2016: 13).  Moreover, the WHO recognises 

dental caries as the fourth most expensive chronic condition to treat (Petersen 2008: 117).  A 

fact, further underpinned by recent research into the economic liability of dental disease on a 

global and regional scale (Listl  et al., 2015: 1355; Righolt et al., 2018: 504).  This then raises 

a call to action that all determinants, not only health systems related, that drive the caries 

epidemic, including the inadequate access to effective fluoridated toothpastes, be addressed.  

 

Abundant evidence with respect to the efficacy of fluoridated toothpaste in preventing and 

lowering caries incidence exists (Marinho et al., 2003; Walsh et al., 2010; Walsh et al., 2019).  

Most importantly, fluoridated toothpastes represent a preventive measure that can be 

implemented by the individual in their own home.  To realise the full benefit of fluoridated 

toothpaste on a large scale, it is essential that all persons, regardless of socio-economic 

standing, enjoy ease of access, including financial access, to these products, the guiding 

ideology resembling that of universal health coverage (FDI, 2019).  Investigations with respect 

to the availability and affordability of fluoridated toothpastes marketed in South Africa have 

not been done and thus formed the mandate of the present study.  

 

2.8  Efficacy of the Fluoridated Toothpastes 

 

Fluoridated toothpastes remain indisputedly one of the most significant public health 

measures in the fight against dental caries available today (König, 1993 cited in Hashizume 

et al., 2003:198).  Overwhelming evidence dating from as far back as the 1970’s has 
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repeatedly demonstrated the anti-caries efficacy of these products with the prominent 

decline in caries prevalence within the developed countries ascribed to the widespread use 

of fluoridated toothpastes (Bratthall et al., 1996: 416; Hargreaves, 1983 cited in Zero, 2006; 

Jenkins, 1985:1298).  Although developing countries have not enjoyed similar declines in 

caries prevalence and incidence (Petersen, 2005:662), recent research has commented on 

dramatic improvements in the distribution and use of fluoridated toothpastes in non-

established market economy countries and similar epidemiological trends are therefore 

anticipated (van Loveren et al., 2005:225).  In fact, Cury et al. (2004:171) found that the 

decline in caries prevalence in the developing country of Brazil may be attributed to the 

large-scale introduction of fluoridated toothpastes after 1990.  Perhaps the best evidence in 

support of the anti-caries efficacy of the fluoridated toothpastes emanates from a meta-

analysis of 70 clinical trials undertaken by the Cochrane Collaboration for Oral Health that 

reported a 24% reduction in the DMFT (decayed, missing and filled teeth) 3-year increment, 

independent of background water fluoridation, among children and adolescents who were 

exposed to fluoridated toothpastes on a regular basis (Marinho et al., 2003; Jones et al., 

2005:671). The caries inhibitory effect was also found to be both dose-related and time-

dependent, improving with increased fluoride concentrations, brushing frequency and 

supervised brushing, especially evident among those presenting with a high caries index.  

Evidence relating to caries prevention in the primary dentition was however ambiguous 

(Marinho et al., 2003).   

 

Similarly, a more recent systematic review that analysed the outcome of 79 randomised 

controlled trials concerned with the effect of varying concentrations of fluoridated 

toothpaste on caries inhibition in children and adolescents reached comparable conclusions 

- a 23% improvement in the DMFS (decayed, missing and filled surfaces) caries increment 

on correct use of a fluoridated toothpaste containing at least 1000 ppm F (Walsh et al., 

2010), while the most recent, 2019, update of this review provided moderate certainty 

evidence that a 1500 ppm F containing toothpaste reduced caries incidence in the deciduous 

dentition relative to placebo (non-fluoridated paste), while a slight decline in the dmft 

increment was noted when a 1450 ppm F containing toothpaste was used over one 

containing 440 ppm F (Walsh et al., 2019).  The authors also concluded with moderate 

certainty that toothpastes with a fluoride content between 1000 ppm F to 1250 ppm F and 

1450 ppm F to 1500 ppm F reduced caries increment in the permanent dentition of children 

and adolescents relative to placebo, with the products of higher concentration exerting a 
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greater inhibitory effect.  Likewise, high certainty evidence was presented that toothpastes 

containing between 1000 ppm F and 1250 ppm F were more effective than placebo when 

used by adults of all ages (Walsh et al., 2019).  To gain a perspective and quantify the 

potential benefits of effective fluoridated toothpastes, the outcome of the aforementioned 

meta-analyses was applied to the data for 12 year olds as displayed in Table 2.  

 

In 2003, 12 year old children in the Western Cape presented with a rounded, mean DMFT 

index of 2.0 (Department of Health, 2003: 11).  Discouragingly, this index increased to 2.5 

(Table 2) by 2015 (Smit et al., 2017: 363), which translates to an annual DMFT increment 

of 0.042 or 0.125 over 3 years.  Assuming that prior to 2003 this cohort did not have access 

to effective fluoridated toothpastes or were not using these products in alignment with 

recommendations (i.e. the 2003 data defined as the baseline against which projections were 

made), on appropriate application post 2003 the first 3 yearly caries increment would 

theoretically decline to 0.095, the second, third and fourth to 0.07, 0.05 and 0.04 or by 0.26 

in the intervening 12 years between publication of the NCOHS and the study undertaken by 

Smit et al. (2015).   This would mean that in 2015 a DMFT of 2.26 as opposed 2.5 would 

have been realised for this age group.  Analysis of the DMFT data contained within the 

NCOHS and the study undertaken by Smit et al. (2015) demonstrated that the decayed (D) 

component constituted, on average, 73% of the DMFT index result obtained.  This in turn 

equated to a D-value of 1.65 or 2 when a total score of 2.26 or 2.5 was taken into 

consideration respectively.  Importantly, on an international scale, the caries experience of 

South African 12 year olds ranks low and remained below (DMFT=2.5) the WHO target of 

3 (WHO 1983 cited in Smit et al., 2015:363) and one must remain cognisant of the fact that 

fluoridated toothpastes exert greater efficacy in those presenting with a high caries index 

(Marinho et al., 2003).  Thus, if fluoridated toothpaste had been implemented effectively 

within the 12 year old cohort within the Western Cape in 2003, then theoretically by 2015 a 

13% decline in the oral health status of this cohort as opposed the 25% decline cited in the 

literature would have been attained or alternatively stated the oral health status of 12 year 

olds in the Western Cape would have improved by 12% relative to actual 2015 figures.  

Theoretically this, in turn, would translate to savings in terms of morbidity and 

macroeconomic losses. 
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Notably, however, as the historical evidence demonstrates, improvements in prevalence and 

severity of dental caries, as noted through a decline in mean DMFT, do not necessarily 

translate into improvements in unmet treatment need as this aspect hinges in large part on 

the infrastructural ability of the healthcare sector, sufficiency of dental human resources as 

well as the presiding policy by which it is governed, to deliver curative therapy (van Wyk 

and van Wyk, 2010:313; Molete, 2018:133; Crisp, 2011:517; Strachan et al., 2011:524).  

Just as policy amendments are underway to address the social injustice inherent to the 

current health system, it is time, in addition, to consider the drafting and adoption of policy 

to bolster this initiative, ease the burden on the health system and empower people, 

regardless of socio-economic status, to take accountability for their own health, for example, 

through ready access to home-based, effective health promoting measures, such as, 

fluoridated toothpaste.  The present study therefore aimed to not only evaluate the 

availability and affordability of fluoridated toothpastes, but to also propose policy 

recommendations to enable ready access to these products among the socio-economically 

disadvantaged. 

 

2.9 Overview of the Toothpaste Industry 

 

Internationally the toothpaste industry is consolidated, highly competitive and dominated by a 

restricted number of multinationals, such as, Colgate-Palmolive, Unilever, Procter and Gamble 

and GlaxoSmithKline PLC (Cision, 2017; Mordor Intelligence, 2019; UKessays, 2018).  These 

major brands closely analyse consumer purchasing behaviours and employ marketing 

strategies aimed at luring new and existing customers’ of competitors to achieve gains in 

market share.  Brand extensions and premiumisation have become the norm with the consistent 

release of ‘new’ products that purport specific curative, therapeutic and cosmetic benefits to 

ensure availability and coverage of products to alleviate all and any oral health complaint that 

a consumer may have (Cision 2017; Mordor Intelligence, 2019).  Whitening toothpastes lead 

the global toothpaste market, while the growing popularity of  herbal and natural toothpastes 

now rival sales of regular varieties (Cision 2019).  Greater attention is also being diverted by 

manufacturers towards emerging markets as these areas are under-penetrated and present 

significant growth potential (Cision 2019).  
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In 2014, the global toothpaste market was valued at US $39.1 billion and forecast to generate 

US $50.8 billion in revenue by 2020, realising an estimated compound annual growth rate 

(CAGR) of 4.5%.  Within the emerging market economies of Brazil, Russia, India, China and 

South Africa, collectively referred to as the BRICS region, conditions for market growth are 

considered more favourable with a projected CAGR of 8.5% and an expected increase in 

market value from US $10.7 billion to US $17.3 billion over the forecast period, 2014 to 2020 

(Future Market Insights, 2014).  Apart from gains in oral health literacy, the key factors 

stimulating growth within this region include, increases in urbanisation, household income and 

expenditure and the concomitant transition to a westernised, cariogenic diet and resultant 

decline in oral health status. Outcomes of the latest national oral health survey undertaken in 

China (2015-2016) demonstrate that the high prevalence of oral disease shifted consumer 

purchasing behaviour from economical/budget-friendly toothpastes towards more advanced, 

costly products (Lu et al., 2019). In addition to the reasons listed, the burgeoning population 

and economic growth rates reported by both China and India (principal role players within the 

BRICS region) meant that these countries dominated (50.6%) the BRICS oral health care 

market in 2014.  Between 2014 and 2020, economists have predicted that India’s participation 

in this market will escalate from 18.7% to 20% (Future Market Insights, 2014)  The 

phenomenal growth rates sustained by China and India, in turn, have allowed the Asia-Pacific 

area to assume a major share of the global toothpaste market (Mordor Intelligence, 2019).  

South Africa and Russia on the other hand are only expected to register minor increases in 

market participation by 2020 (Future Market Insights, 2014). 

 

Just as there are opportunities driving industry growth, a number of barriers (macro- and micro-

economic) are present.  At a consumer-level, results of a survey carried out by the Gillani 

Research Foundation found that only 72% of Pakistanis used toothpaste.  The main deterrent 

to use was price followed by product-related factors (perceived inefficacy) and cultural reasons 

(UKessays, 2018).  A similar conclusion was reached by a study that examined the toothpaste 

purchasing behaviours of consumers in Bilaspur City, India.  Cost was identified as the prime 

factor driving product selection followed by availability and then packaging (Thakur 2016:17).  

 

Intense competition, while remaining cognisant of affordability, provides that pricing strategies 

be rigorously evaluated.  All pricing components, such as, cost to manufacture, distribute 

(storage & transportation) and advertise needs to be considered.  While brand switching is 

frequently encouraged through promotional offers (Thakur, 2016:19), retention of new users 
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requires that sale of a product at a price that undercuts that of the competitor remain sustainable.  

Conversely, price increases have also been seen to drive brand switching (Thakar 2016:19).   

 

The final retail price charged (and thus affordability/accessibility) is hugely influenced by the 

prevailing macroeconomic and microeconomic conditions within which the supply chain 

operates.  Microeconomic factors are closely scrutinized by each individual role player 

functioning within a given supply chain.  This is typically achieved by way of a value chain 

analysis that serves to identify areas of competitive advantage and in so doing facilitate 

increases in the profit margin realized to fulfill or exceed the shareholders’ expectations.  As 

the main aim of the present study was to evaluate the ‘Economics of the South African 

Toothpaste Industry’ it was necessary to not only comprehensively examine the 

macroeconomic environment, but also wherever possible, gain greater perspective on the 

supply and value chain factors impacting the industry.   

 

2.10 Affordability of Fluoridated Toothpastes 

 

To date only one international study with respect to the relative affordability of fluoridated 

toothpastes within low, middle and high income countries has been undertaken and 

demonstrated considerable disparities in purchasing power.  In general and contradictory to 

need, the poorer the country, the larger the proportion of final household expenditure was 

allocated to the acquisition of the annual, per capita dosage of the most inexpensive fluoridated 

toothpaste (Goldman et al., 2008).  While little inequality was noted between the 13 high 

income countries examined, all of which spent less than 1%, between 0.004% and 0.041%, of 

per capita household consumption expenditures on the annual therapeutic dosage, the same was 

not true of the LMICs.  Within these regions the proportions of per capita household 

expenditure used were much larger in contrast to the high income countries, with considerable 

variability between the LMICs noted (Goldman et al., 2008).  Likewise, this study also 

examined inequities (in terms of the number of days of household expenditure required to 

purchase the per capita annual dosage of the cheapest toothpaste) experienced between the 

poorest 30%, 50% and 70% of the population within a country.  Within one of the lowest 

income countries evaluated, the poorest 30% spent in excess of 10 days of household 

expenditure on purchasing the annual therapeutic dosage of a fluoridated toothpaste relative to 

approximately 6 and 4 days for the poorest 50% and 70% respectively.   
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For the high income and more cohesive societies negligible differences in expenditure 

(amounting to approximately 0.01 of a working day) between these population subgroups were 

registered (Goldman et al., 2008).  The paucity of available affordability data and the findings 

of the study referenced reiterate the dire need to examine the affordability of commercially 

available toothpastes in South Africa, a middle income country characterised by pervasive and 

dramatic health and income/expenditure inequalities between the wealthy and the poor and in 

so doing, answer the question as to whether costing applied by the toothpaste industry within 

this context is socially just or a driver of oral health disparity.   
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CHAPTER 3:  AIMS & OBJECTIVES 

	
3.1 Aim 

 

The aim of the present study was to evaluate the availability, affordability and pricing of 

fluoridated toothpastes in order to identify and develop applicable funding models and/or cost 

reduction strategies as well as propose policy suggestions to enable access to effective 

fluoridated toothpastes among low-income population groups in South Africa. 

 

3.2 Objectives 

In order to achieve the aim a number of objectives were identified: 

 

1. To obtain socio-economic and demographic data pertaining to low-income population 

groups, including those living in poverty and absolute poverty in South Africa.  

2. To undertake a cross sectional survey of fluoridated toothpaste brands, retail costs and 

package size (unit weight/volume) available to the South African consumer. 

3. To use the World Health Organisation/Health Action International (WHO/HAI) 

essential medicines pricing protocol as a framework to evaluate the availability, pricing 

and affordability of fluoridated toothpastes relative to income stratification. 

4. To comprehensively audit the South African toothpaste industry through: 

a. A macro-environmental economic analysis to establish context (i.e. broad 

overview of the impact of the current socio-economic, political, technological, 

legal and environmental setting on the toothpaste industry); 

b. Use of primary and secondary research techniques to collect data in relation to: 

i. Market size 

ii. Market share per manufacturer/company 

iii. Ratio between locally produced and imported products 

iv. Cost comparison between local and imported products 

v. Tax duties imposed on toothpastes, such as, value added tax (VAT) and 

import tariffs. 

c. Perform a cost breakdown of the median reference retail price  

5. Based on the findings of the preceding objectives, to identify applicable financing and 

policy recommendations to enable access to effective fluoridated toothpastes among 

low-income earners.  
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3.3 Research Hypothesis/Statement of Purpose 

 

The current, commercially available fluoridated toothpastes are unaffordable to low-income 

population groups in South Africa. 

 

3.4 Research Rationale 

 

It is well known that fluoridated toothpastes are universally used and central to the prevention 

and management of oral disease.  It is therefore rational and necessary to monitor price to 

ensure easy access and availability. 

 

Despite the fact that South Africa categorises fluoridated toothpastes as a cosmetic product, the 

World Health Organisation (WHO) recognises the compound, sodium fluoride, as an essential 

drug, listing it on both the adult and paediatric essential medicines list (WHO, 2017:49; WHO, 

2017:37).  Citing the World Health Organisation and Health Action International (WHO/HAI), 

“Essential medicines are unaffordable in developing countries and price matters (Ewen, 2003: 

23)”. 

 

In line with the United Nations’ 1948 Universal Declaration of Human Rights and enshrined 

within Section 27 of the ‘Bill of Rights’ of the South African constitution is the right to health 

(Nassim and Heywood, 2010:7).  This right to health imposes three levels of obligation on the 

government - the obligation to respect, protect and fulfil (Hogerzeil, 2003:25).  A component 

of the obligation of respect requires that government guarantee equal access for all persons to 

medical care, including preventive care, and should encompass fluoridated toothpaste in caries 

prevention, while the obligation to fulfil necessitates governmental adoption of appropriate 

legislative, administrative, budgetary, judiciary and promotional measures towards full 

realisation of health; and will, for example, include the ratification of public policy and 

governmental expenditure programmes to enable access to fluoridated toothpaste by all societal 

sectors. The ultimate goal of the present study, therefore, was to propose a number of policy 

and funding initiatives to enable financial access to fluoridated toothpastes by all members of 

society.  Since the final retail price is dependent on multiple factors, gaining a comprehensive 

understanding of these key factors was essential to advocating for the most relevant, policy and 

funding options.  
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CHAPTER 4:  METHODOLOGY 

	
4.1 Research Design 

 

4.1.1  Overview 

The present study was a policy-orientated, mixed methods study, using a combination 

of primary and secondary research techniques to achieve the research objectives and 

allow for identification of evidence-based policy and financing mechanisms to promote 

the affordability of fluoridated toothpastes among low-income earners and those living 

in poverty or absolute poverty.  As pricing is complicated, systematic data collection 

was paramount in ensuring that the data collected was representative of the context 

under examination.  Consequently, multiple research methodologies were used and 

included: 

 

1. Secondary analysis of data in relation to key concepts embedded within the 

present study. 

2. Cross sectional survey of fluoridated toothpaste brands, retail costs and package 

size (unit weight/volume) available to the South African consumer. 

3. Quantitative determination of affordability relative to income stratification 

according to a modification of the World Health Organisation and Health Action 

International's (WHO/HAI) medicine prices protocol. 

4. Macro-environmental analysis of the external (i.e. political,  economic, socio-

cultural, technological, legal, environmental) forces that impact the toothpaste 

industry  

5. Overview of pricing across the supply chain with a particular focus on taxation 

and tariffs imposed. 

 

Methods 1 and 4 relied on secondary research methods (examination of existing 

literature).  Following data collection according to the listed (1-5) methods, the data 

was reviewed for relevance; cross-analysed, collectively assessed, quantitatively and 

qualitatively interpreted to achieve an in-depth situational analysis of the local 

toothpaste industry (i.e. multiple studies and inputs were examined to support a strong 

economic evaluation). 
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4.2 Secondary Analysis of Data 

 

Only credible, relevant secondary data (quantitative, qualitative and mixed methods) was 

collected and grouped according to the themes imposed by the research objectives (variables 

under investigation).  

 

Fluoridated toothpaste retail cost and access/affordability relative to socio-economic 

status/income earned, represented the two inter-related dependent variables, while the external, 

internal and policy environment impacting on and regulating the production and sale of 

toothpastes, in turn, represented the independent variables, all of which may be potentially 

manipulated to produce changes in the two dependent variables, retail cost and affordability 

(i.e. the main aim of the present study). 

 

4.2.1 Data Sources 

 

The following data sources were consulted during data collection: 

 

• Official statistics (local governmental - Statistics South Africa; Centre for Risk 

Analysis;  South African Institute  for Race Relations, Bureau of Market Research 

as well as international development institutes – World Bank, World Health 

Organisation, Chronic Poverty Research Centre) 

• Reference books 

• Scholarly, accredited, peer-reviewed journals 

• Review and academic publications 

• Market reports where available 

• Up-to-date editorials, press statements and news releases published through 

credible media bodies and relating specifically to economic and political changes 

in the macroenvironment  

• Digital/electronic sources (computerised databases, world wide web)  
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4.2.2 Electronic Sources Search Strategy 

 

An electronic literature/data search was undertaken using the World Wide Web, Google and 

Google Scholar Search Engines, as well as EBSCOhost (including Academic Search Complete, 

CINAHL, Dentistry & Oral Sciences Source, Medline and SocINDEX databases). 

 

As mentioned in ‘2.1 Overview’, the literature search was confined to the key concepts/main 

themes that were addressed, namely, an analysis of South African socio-economic 

demographics, an industrial overview of the local toothpaste industry, the policy environment 

that regulates the sale, manufacture and supply of fluoridated toothpastes and affordability 

thereof. Consequently, multiple search strings were employed and included: ‘South African 

income demographics’; ‘poverty trends and inequality’; ‘social wage’;  ‘current South African 

socio-economic and political environment’; ‘toothpaste economics’; ‘South African standards 

and legislation regulating the sale, manufacture and quality of fluoridated toothpastes’; 

‘fluoridated toothpaste affordability’; ‘South African oral health care market and consumer 

purchasing trends’.  All possible synonyms and different combinations of Boolean operators 

were considered. 

 

4.2.3 Data Selection/Inclusion Criteria 

 

All relevant texts/reference books, news releases and official statistics were included.  With 

respect to academic and review articles, the title and abstract were screened for relevance.  

Following preliminary screening, remaining, selected articles were further considered for 

inclusion against the following criteria: 

• Publication date - no limitations due to a paucity of information in this field.   

• Abstracts and full text peer-reviewed publications   

• No restriction on study design, sample size (both aggregated and disaggregated 

data were included). 
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4.2.4 Quality Analysis/Exclusion Criteria 

 

Following screening against the pre-defined inclusion criteria, remaining, selected articles were 

further evaluated for quality and exclusion as follows (McCaston, 2005:3; Outcomes Research, 

2012:3):  

• Poor source credentials (i.e. the author’s qualifications, publication history and 

experience).  Excluding latest press releases pertaining to the current economic 

and/or political climate. 

• Opinionated, subjective as opposed factual reporting, excluding latest press releases 

pertaining to the current economic and/or political climate.  The original purpose of 

the study/data collection was examined to provide insight into potential bias.   

• Unsound study methodology 

• Reviews, meta-analyses, meta-syntheses were excluded unless the data was 

regarded as highly pertinent to the study subject in which event, all primary sources 

were located and critically examined for error or bias in interpretation of the original 

research.  Presence of either led to exclusion. 

• Poorly referenced 

• Study limitations and validity 

 

4.2.5 Data Extraction and Analysis 

 

The principal function of the secondary analysis of data within the present study was to 

generate an in-depth overview of the local toothpaste industry and extend existing data to allow 

for development of new higher-order constructs – i.e. cross-analyse and collate concepts, 

between key research areas to abstract theoretical conclusions (Xiao and Watson, 2017:8).    

 

All secondary data finally selected for inclusion was subdivided and grouped according to the 

main themes.  For each of the main themes/topics the literature collected was summarised and 

tabulated according to source, author, year, methodology and outcome (Madhukar, no date). 

 

Thereafter each reference was comprehensively reviewed and thematically coded or the 

applicable quantitative results identified. These themes (i.e. concepts and second-order 

constructs) as well as quantitative results was then extracted, clustered and converted into third-

order constructs or analytical themes (Xiao and Watson, 2017:9).  
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4.3 Cross-Sectional Survey 

 

To assess the availability of fluoridated toothpastes within South Africa, a cross sectional 

online survey of a total of six retailers, two pharmaceutical (Dis-Chem and Clicks) and four 

food (Pick n Pay, Shoprite Checkers (Pty) Ltd, Spar and Woolworths) was undertaken.  In 

those instances, in which toothpaste was not purchasable via a retailer’s online platform, 

physical site visits to two outlets, one located in a ‘mixed’ and the other an affluent area, within 

Cape Town and surrounds, were conducted.  For the purposes of the present study a ‘mixed’ 

area was defined as a community/suburb comprising both formal and informal housing and 

representative of the full household income and expenditure range.  Physical site visits were 

found to be necessary for two food retailers, namely, Shoprite Checkers (Pty) Ltd. and Spar.  

The majority of the data was therefore sourced electronically. 

 

The retail price for each product was recorded simultaneously at the time of survey of 

availability.  To confirm the validity of the electronic survey methodology with respect to both 

availability and pricing, retail prices of a random sample of fluoridated toothpastes, excluding 

specials/promotional offers, sampled in Johannesburg and Cape Town, collected through 

physical site visits across all retailers included in the present study, revealed that, for each 

retailer, most online prices corresponded with the on-shelf prices and that there was minimal 

to no regional variation in price.  Where slight regional discrepancies were observed, the price 

difference ranged between R0.99 and R3.51.  Ultimately, as the median reference price (MRP) 

for each fluoridated toothpaste was selected for use in determination of affordability, refer to 

the subsequent section, the slight price variations that were noted were deemed acceptable.  

Furthermore, the online platforms advertised a far wider availability of products relative to 

those physically available in store (i.e. the online platforms provided a true/accurate reflection 

of availability).  According to Statistics South Africa, in 2017, 61.8% of South African 

households comprised at least 1 member with access to the internet (Statistics South Africa 

P0318, 2018:6). 

 

For each retailer (Clicks, Dis-Chem, Pick n Pay, Woolworths) and outlet (two each for Shoprite 

Checkers and Spar) surveyed electronically and physically, the toothpaste types per brand, 

country of production or distributor’s address, chemical form of fluoride, abrasive type, volume 

in millilitres (ml) or weight in grams (g) and retail price (in local currency, South African Rand 

- ZAR) was recorded on the first tab, labelled ‘Availability’, of an Excel workbook (Figure I).  
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Retailer/ 

Outlet 

TP Type Country of 

Production 

Chemical Form 

of F 

Abrasive [TF] 

(ppm) 

Wt./Vol Retail Price 

        

        

 

Figure I: Spreadsheet 1 (‘Availability’) of an Excel Workbook detailing the arrangement of data collected in 
relation to fluoridated toothpastes, sampled across six retailers. 
F=Fluoride; [TF] = Total Fluoride Concentration; Wt. = Weight 

 

Sheet 1, ‘Availability’, was descriptive for market composition and allowed for calculation of 

the ratio of locally produced to imported products.  Additionally, this data facilitated superficial 

cost comparisons (in terms of final retail price) between local and imported products. 

 

4.4 Determination of Affordability 

 

The financial accessibility of fluoridated toothpaste relative to income segmentation was 

evaluated using a modification of the pricing and affordability protocols described by Goldman 

et al (2008) in a study undertaken to determine the global affordability of fluoridated toothpaste 

and that prescribed by the World Health Organisation and Health Action International 

(WHO/HAI, 2003), in a working draft for field testing and revision titled, ‘Medicine Prices, a 

new approach to measurement (Figure II). 

  

To determine affordability, the cost of the annual, household therapeutic dosage of fluoridated 

toothpaste was compared against daily, disposable household income (income earned after tax) 

as opposed to daily per capita earning.  Typically, toothpaste is purchased by the household 

head/income earners for use by the entire household.  Unlike the essential medicines protocol 

that evaluates the cost of a drug regimen relative to an individual’s daily income (the daily 

wage of the lowest paid, unskilled government employee serving as benchmark), toothpaste 

usage and consequently cost is confounded in the South African context by the number of 

persons/dependents and income earners per dwelling (WHO/HAI, 2003:93).  Consequently, a 

more realistic reflection of affordability was to assess the cost of the annual, household 

therapeutic dosage of a fluoridated toothpaste against daily, disposable household income.  To 

achieve this, it was necessary to establish the mean annual, toothpaste usage data per household 
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and to convert this to a cost.  This cost was then expressed as a ratio of the daily, disposable 

income accrued per household.  As a fundamental objective of this study was to investigate the 

degree of inequality between socio-economic strata, all income brackets were taken into 

consideration.  Figure II provides an overview of the method used in assessing affordability. 

 

The selected measure of affordability (and indirect measure of inequality) for the present study 

was thus the ratio of the number of working days required to pay for the annual therapeutic 

dose per household for the cheapest, median and most expensive adult or paediatric products 

as well as a combination thereof.  If the cost of the annual therapeutic dosage of fluoridated 

toothpaste exceeded one day’s income for that household, the product was deemed 

unaffordable.  

 

4.4.1 Mean Annual Usage per Household 

 

For the purposes of the present study a single therapeutic dose per brushing (i.e. a pea sized 

amount) was calculated at 0.31g (sd ± 0.08).  This figure represents the mean of five instances 

where the approximate weight of a pea-sized amount of toothpaste was referenced in the 

literature (Creeth & Bosma et al., 2013:25; DenBesten and Ko, 1996: 277; Fluoride 

Conversions 0814, 2019; Lewis & Milgrom, 2003:333; Pakhomov cited in Goldman et al, 

2008).  If the assumption was applied that an individual was using the toothpaste according to 

manufacturer’s recommendations, namely, a pea-sized amount twice daily, daily and annual 

consumption was equivalent to 0.62g and 226.5g respectively.  The standardised weight of a 

tube of adult fluoridated toothpaste, minus the tube, was calculated to range between 41.4g and 

207g, with a mode of 103.5g (methodology pertaining to weight standardisation is presented 

in chapter 7).  Toothpaste consumption thus, most frequently, approximated 2 (2.19) tubes per 

capita per annum.  According to the “Living Conditions Survey 2014/2015” published by 

Statistics South Africa (2017:11), mean household size was 3.3.  The most frequent, average 

toothpaste usage per household per annum was therefore calculated at 7.22 tubes.   

 

4.4.2 Toothpaste Median Reference Price Expressed as Annual Cost 

 

The pricing data gathered relative to each fluoridated toothpaste present on the market and 

recorded on spreadsheet 1, ‘Availability’ (Figure I) was used to determine a median reference 

price (MRP) for each toothpaste.   To calculate the MRP, the toothpaste prices recorded for 
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each toothpaste across the retailers surveyed were listed in ascending order on a separate 

spreadsheet, sheet 2, of the Excel workbook.  If an odd number of prices were sampled, the 

median price was the central price in that distribution.  If, however an even number were 

sampled, the MRP was obtained through calculation of the mean of the two middle prices.  A 

column for documenting the MRP was inserted into spreadsheet 2.  Examination of the MRP 

data allowed for identification of the lowest, median and highest priced adult and paediatric 

fluoridated toothpastes.  The MRP per product was then converted to an annual cost per 

household by most frequently (i.e. in instances where the weight of toothpaste per tube 

approximated 103.5g) multiplying by a factor of 7.22 (i.e. toothpaste use (tubes)/capita/annum 

x mean household size) or by an alternate toothpaste usage per capita per annum as determined 

by the weight of the toothpaste.  The MRP was used in all further affordability assessments.   

 

4.4.3 Daily income per household 

 

Household income brackets published by the Bureau of Market Research (Coetzee and van 

Aardt, 2019:4) in a report titled ‘Household Income and Expenditure Trends and Patterns, 

2014-2018’ were applied (Table 3A and 3B).  Mean daily household income after taxation was 

used in the final evaluation of affordability, as this figure more accurately represented the 

money available to be spent per household (termed disposable income).  The lowest income 

bracket was found to rely predominantly on income derived from wages, salaries and social 

grants.  Figures for this segment are understated due to the large numbers of unemployed people 

falling within this category, estimated at 41% of the adult population (persons 15 years and 

above) in 2016 (Mkhwanazi and Silberman, 2017) 
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Table 3A:  Household Income Segmentation (Coetzee and van Aardt, 2019:4) 

HH Income 
Groups 

2018 Income 
Brackets (R) 

Description % of HHs % Share of 
Income 

1 0 - 22 500 Lowest 21.9 1.2 

2 22 501 - 100 000 Second Lowest 40.5 10.0 

3 100 001 - 223 000 Low Emerging 
Middle 

15.5 11.2 

4 222 001 - 464 000 Emerging Middle 10.2 15.7 

5 464 001 - 931 800 Realised Middle 7.6 23.9 

6 931 801 - 1 750 000 Emerging Affluent 3.1 18.2 

7 1 750 001 - 2 500 000 Affluent 0.8 7.4 

8 > 2 500 000 Wealthy 0.5 12.3 

 

Table 3B:  Household Income Segmentation Cont’d 

HH Income 
Groups 

Mean HH 
Income/Annum (R) 

Mean HH 
Income/Month (R) 

Mean HH Income/Day     
(R) 

1 11 204.48 933.71 46.69 

2 51 732.80 4311.07 215.55 

3 150 547.84 12 545.65 627.28 

4 321 982.99 26  831.91 1341.60 

5 651 923.06 54 326.92 2716.35 

6 1 222 091.00 101 840.92 5092.05 

7 2 037 233.24 169 769.44 8488.47 

8 5 006 578.95 417 214.91 20 860.75 

 

Groups 1-2: Low income earners; Groups 3-5: Middle Income Earners; Groups 6-8: Affluent earners.  Mean 
household income per annum was calculated by dividing the total household income per income group by the 
total number of household falling into each income group.  All income estimates were determined on a cash flow 
basis, income actually received, including non-recurring forms of income, such as, inheritance and insurance pay-
outs and after personal income tax obligations. 
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4.4.4 Interpreting Affordability 

Affordability was assessed by dividing the cost of the annual therapeutic dose per 

household by the daily, disposable income for that household.  If the cost exceeded one 

‘day’s wages’, the product was deemed unaffordable/financially inaccessible 

 

 
Figure II:  Diagrammatic Overview of the Methodology Used in Affordability Assessment & 
Interpretation.  This diagrammatic representation is based on the most commonly occurring weight of 
toothpaste purchasable.  
HH = Household; MRP = Median Reference Price 
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All data required in performing affordability assessments was in addition to the MRP data 

inserted on to a second spreadsheet, titled ‘Affordability’, of the Excel Workbook generated 

following the cross sectional survey of retailers (Figure III).  This spreadsheet titled 

‘Affordability’ was programmed with all necessary formulas to allow for calculations to be 

performed automatically and accurately. 

 

TP 
Type 

TP 
Wt. 
(g) 

Price 
List - ↑ 
order 
(ZAR) 

MRP 
(ZAR) 

Mean 
daily HH 
Income 
(ZAR) 

TP 
use/capita/

yr. 
(226.5÷TP 

Wt.) 

Mean TP 
Use/HH/yr. 

(Use/capita/y
r.x3.3) 

Annual 
Cost 
(Use/ 

HH/yr.xM
RP) 

 

Affordability 
(Ann. 

Cost÷daily 
HH Income 

         

         

Figure	III:	Spreadsheet 2 (‘Affordability’) detailing the arrangement of data per column and formulas applied in 
analysis of affordability. 
TP = Toothpaste; ZAR = South African Rand; MRP = Median Reference Price; HH = Household.  
	
	
4.5 Macro-Environmental and PESTLE Analysis 

 

A PESTLE analysis was performed to provide a synopsis of the manner in which the current 

political, economic, socio-cultural, technological, legal and environmental context influenced 

and continues to influence the toothpaste industry (i.e. factors external to and outside the 

control of the toothpaste industry) (Oxford Learning Lab, 2018; PolicyPress, 2018).   The 

aspects examined with respect to each component of the PESTLE analysis are briefly outlined 

as follows: 

 

4.5.1 Political Factors took the political stability of the country as well as the pressures and 

opportunities generated by political institutions into consideration. 

 

4.5.2 The Economic Factors examined included the economic growth rate, gross domestic 

product (GDP), government debt-to-GDP ratio, the current account deficit, credit ratings, 

employment rates, household income and expenditure patterns, monetary policies, cost of 

energy and oil (administered prices) as well as exchange and inflation rates. 
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4.5.3 Socio-Cultural Factors included analysis of demographics, age distribution, 

educational level, wealth distribution, living conditions, quality of life as well as the broader 

societal culture.  Variations in attitudes, beliefs and influence thereof on product selection and 

purchasing trends were afforded special attention.  

 

4.5.4 Technological Factors related to the technological advancements, innovations and 

barriers that have occurred within the toothpaste industry.  Materials development (advanced 

formulations targeting specific oral indications), the manufacturing process as well as 

distribution and logistics were appraised. 

 

4.5.5 Legal Forces took the legislation regulating the sale, importation and manufacture of 

toothpastes as well as business practice and labour relations into consideration.  The main 

policies interrogated included the ‘Foodstuffs, Cosmetics and Disinfectants Act 54 of 1972’, 

‘Medicines & Related Substances Act 101 of 1965’ and ‘The Consumer Protection Act 68 of 

2009’.  Associated amendments were also examined.   

 

Additionally, standards although not mandatory, but definitive for acceptable quality, were 

scrutinised and included the International Standards Organisation (ISO) 11609:2017 and South 

African National Standards (SANS) 1302:2008 documentation.  

 

4.5.6 Environmental Forces related to weather, resource limitations, waste disposal and 

recycling. 

 

In recent times, ethical impacts have garnered greater attention.  At superficial glance the 

toothpaste industry is monopolistic with a small number of manufacturers (global and national 

Brand owners) dominating the South African market.  Majority of these large multinationals 

do, however, participate in social corporate responsibility, fair trade and have established 

affiliations with charities. 

 

While pricing data was sourced directly from the cross-sectional survey as well as analysis of 

marketing reports, the information required in drawing conclusions relating to the macro-

environment relied solely on the analysis of secondary data. 
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CHAPTER 5:  SOCIO-ECONOMIC DEMOGRAPHICS 

 

5.0 Introduction 

 

As a central interest of the present study was to establish the affordability (i.e. financial 

accessibility) of commercially available fluoridated toothpastes relative to all South African 

households, with an emphasis on those categorised as low-income and as household 

composition and income were fundamental to the affordability studies undertaken, reporting in 

relation to the socio-economic and demographic profile was for the most part restricted to 

household composition and dwelling type, household income and consumption expenditure, 

unemployment rates and poverty trends.  

 

5.1 Literature Search 

 

In general, demographics/demography provides a mathematical description of the 

characteristics of a population, in this instance, population and household structure, income 

poverty (at a given point in time) as well as changes, trends seen to occur over time.  As the 

present study targeted the wider South African population and in consideration of the 

quantitative nature of the data demanded in answering this aspect of the research question, 

aggregated studies, official statistics and publications stemming from local and international 

corporate/development bodies, such as, Statistics South Africa, the Centre for Risk Analysis, 

Bureau of Market Research, the World Bank Development Group and United Nations provided 

the most relevant and recent information (Table 4) 
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Table 4:  Socio-economic Data Stemming from Corporate Publications 

Author Year  Title Methodology 

Bureau of Market Research 
Cotzee and van Aardt. 

2019 Household Income and 
Expenditure Trends 
and Patterns, 2014-
2018. Report 497 

Cross-sectional Survey 
and Cohort Analysis 

Centre for Risk Analysis 

Ndbele. 

2019 Socio-economic 
Survey of South Africa 
2019 

Statistical Reference 
Guide 

Food & Agricultural 

Organisation of the United 
Nations (FAO) 

Ballard & Keffel et al. 

2014 The Food Insecurity 
Experience Scale 

Report 

International Bank for 
Reconstruction & Development 

/ The World Bank 

2018 Overcoming Poverty 
& Inequality in South 
Africa 

Report 

International Bank for 
Reconstruction & Development 

/ World Bank Group 
Beegle & Christiaensen et al. 

2016 Poverty in a Rising 
Africa 

Report 

Statistics South Africa (Stats 

SA) 

2018 Consumer Price Index  
P0141 

Report 

Statistics South Africa (Stats 
SA) 

2018 Quarterly Labour 
Force Survey.  Quarter 
3: 2018 
P0211 

HH-based sample 
survey 
Data on labour market 
activity of persons 15-
64yrs 

Statistics South Africa (Stats 
SA) 

2018 Mid-Year Population 
Estimates 2018.  
P0302 

Cohort-component 
Methodology 

Statistics South Africa (Stats 
SA) 

2018 General Household 
Survey.  2017.  P0318 

Annual HH Survey. 
Non-institutionalised & 
non-military, private 
HHs in all 9 provinces 

Statistics South Africa (Stats 

SA) 
2018 National Poverty 

Lines. 2018.  P0310.1 
Cost-of-basic-needs 
Approach 
Based on data from the 
Income Expenditure 
Survey (IES) 

Statistics South Africa (Stats 

SA) 
2018 Four Facts About 

Indigent Households 
Report 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

48 

Table 4:  Socio-economic Data Stemming from Corporate Publications 

Author Year  Title Methodology 

Statistics South Africa (Stats 
SA) 

2017 Poverty Trends in 
South Africa. An 
examination of 
absolute poverty 
between 2006 and 
2015. 
Report 03-10-06 

30 818 Households 
Surveyed nationally over 
12 months 
Diary & Recall Method 
over 2 wk period 

Statistics South Africa (Stats 
SA) 

2017 Living Conditions of 
Households in South 
Africa.  LCS 
2014/2015 

23 380 HHs sampled 
nationally over 12 
months 
HH Questionnaire 
Diary & Recall Methods 
over 2 wk period 

Statistics South Africa (Stats 

SA) 

2017 Poverty on the rise in 
South Africa 

Report 

Statistics South Africa (Stats 
SA) 

2016 Community Survey 
2016  IN BRIEF 
Report 03-01-06 

Intercensal Large 
Sample Household-
Based Survey 
Computer assisted 
personal Interviewing 
(CAPI) - all persons 
present in HH on 
sampling date (incl 
those who normally live 
there but absent on that 
date) 

Statistics South Africa (Stats 
SA) 

2013 Social Profile of 
Vulnerable Groups 
2002-2012 
Report 03-19-00 

Uses data from the 
General HH Survey 
2002-2012 

Statistics South Africa (Stats 

SA) 
2008 Measuring Poverty in 

South Africa. 
Methodological report 
on the development of 
the poverty lines for 
statistical reporting 

Technical Report 

The Presidency: Republic of 
South Africa 

2014 Twenty Year Review.  
South Africa.  1994-
2014 

Report 
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Table 4:  Socio-economic Data Stemming from Corporate Publications 

Author Year  Title Methodology 

United Nations 2017 Household size and 
composition around 
the world. 

Report 

World Bank South Africa 
Group 

May & Sulla et al. 

2016 South African Poverty 
and Inequality 
Assessment Discussion 
Note 

Discussion/opinion 

 

As the multiple reports and statistical releases emanating from corporate bodies and sourced 

via the World Wide Web and Google search engine (cited in Table 4) provided adequate and 

reliable data to answer the research question, only one other journal article, sourced in this 

manner, was selected for inclusion (Table 5). 

 

Table 5:  Applicable Socio-economic Data from the World Wide Web (Google Search 

Engine) 

Author  Year Title Methodology 

Galorbades & Shaw et al. 2004 Indicators of Socio-
economic Position 
(Part 1) 

Glossary 

 

Likewise, search for literature in accredited, peer-reviewed academic publications and 

reference books, published between 2010/01/01 and 2018/12/31 by way of the EBSCO service 

with the Academic Search Complete, CINAHL, Dentistry & Oral Sciences, Medline and 

SocINDEX electronic databases selected for and using the search phrases “Demographics of 

South Africa”, “Socio-economic statistics of South Africa”, “Socio-economics of South 

Africa”, “Socio-economic demographics of South Africa”, “Socio-economic inequality in 

South Africa”, “Poverty AND South Africa”  and “Income and Demographics in South Africa” 

yielded 40, 1, 24, 0, 1, 504 and 2 references respectively (i.e. a total of 572 references, with all 

repeat articles accounted for).  Following primary screening of the title and abstract only two 

articles were found to be relevant (Table 6).   

 

 

10 773 000 

2 268 000 https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

50 

Most articles were excluded on the basis that more recent statistical reports released by 

Statistics South Africa superseded outdated versions of the same reports used as the chief data 

source in a particular study,  main focus related to aspects of socio-economic demographics, 

such as, education, crime, disease, not necessarily required in depicting patterns of monetary 

poverty or that the focus was on a small, isolated study population as opposed to at a national, 

population-based level (i.e. the relative affordability of fluoridated toothpaste was assessed 

against income demographics and independent to dwelling locale). 

 

Table 6:  Socio-economic Data from a search of Electronic Databases via the EBSCO 

Service 

Author Year  Title Methodology 

Udjo 2015 Projecting 
population, numbers 
of households and 
dwelling units in 
Both Africa.  2011-
2021 

Analysis of fertility, 
mortality & migration 
trends.  Projections 
made using component 
functional model and 
ratio methods 

Tillin & Duckat 2017 The politics of social 
policy: welfare 
expansion in Brazil, 
China, India, South 
Africa in comparative 
perspective 

Discussion/opinion  
regarding political 
factors 

 

5.2 General Population Overview 

 

Estimates released by the United Nations in November 2018, placed the total South African 

population count at 57 655 983 (Worldometers, 2018), a figure that closely approximated the 

mid-year population prediction of 57 730 000 published by Statistics South Africa and 

determined according to the cohort-component methodology (Statistics South Africa P0302, 

2018:1).  This method is founded on the assumption that components of demographic change, 

such as, birth, fertility, mortality rates, and migration remain constant over the assessment 

period.  Population median age was calculated at 26.3 years (Worldometers, 2018), with nearly 

one-third, 29.5% (17.03 million) of the total count younger than 15 years of age (Statistics 

South Africa P0302, 2018:1).  South Africa is thus regarded as having a youthful population, 

with only 8.5% (4.85 million) aged 60 years and above (Statistics South Africa P0302, 2018:1).   
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In addition to its youthfulness, improvements in health care and implementation as well as 

widespread roll-out of anti-retroviral drugs, have raised life expectancy, with upward shifts in 

terms of median population age anticipated.  Presently, life expectancy at birth is estimated at 

61.1yrs for males and 67.3yrs for females (Statistics South Africa P0302, 2018:1).  These 

demographic characteristics, a young and simultaneously ageing population,  is of significance 

as both the young and elderly represent social groupings vulnerable to monetary poverty.  

Slightly more than half of the population (i.e. 51% or 29.50 million) is female and 62.9% (36.12 

million) urban (Statistics South Africa P0302, 2018:1; Worldometers, 2018).  South Africa 

comprises nine provinces, extends across 1 213 090 km2 and has a population density of 47 

persons per km2 (Worldometers, 2018).  The population is however unevenly distributed with 

greatest numbers 14.7 million (25.4%) residing in the Gauteng province (Figure IV).  It 

therefore follows that the greatest proportion, 21.1% and 24%, of young (<15yrs) and older 

(>60yrs) persons respectively are located here (Statistics South Africa, 2018).  Conversely, the 

Northern Cape is home to only 2.1% (1.23 million) of the total population (Statistics South 

Africa P0302, 2018:2) (Figure IV).  

 

 

Figure IV:  Mid-Year Population Estimates per Province (Statistics South Africa, 

2018:2). Total mid-year population count placed at 57.73 million 
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5.3 Dwelling Type 

 

In 2017 South Africa’s residents were distributed across an estimated 16.2 million households 

(Stats SA P0318, 2017:8).   

 

Dwellings types are characterised as formal, informal and traditional.  Formal dwellings are 

further subdivided into those that are privately owned versus state subsidised, the so-called 

“RDP-Housing” (Table 7).  The type of dwelling occupied either through tenure or ownership 

is strongly correlated with income/monetary poverty. 

 

Table 7:  Approximate Proportion and Number of Households (HHs) per Dwelling Type  

Dwelling Type Proportion of HHs (%) Number of HHs (million) 

Formal* 66.5 10.8 

RDP-Housing* 13.6 2.2 

Informal 13.6 2.2 

Traditional 5.5 0.9 
 

*Eight tenths of households (80.1%) reside in formal dwellings (Stats SA P0318, 2017:3) 
 

Approximately one in every five (22%) of South Africa’s 16.2 mil households are classed as 

indigent (Statistics South Africa, 2018).  It is imperative that at a municipal level these indigent 

households be identified and registered to enable provision of essential basic services to them.  

During 2017, South Africa’s 257 municipalities registered 3.51 million indigent households.  

Maldistribution of resources and infrastructure between municipalities, means that the criteria 

used to identify and register indigent households as well as the subsidy that is ultimately 

granted are not nationally standardised.  Local and district municipalities set a combined 

household income threshold, below which assistance will be provided in accordance with 

municipal capacity.  In 2017, 147 of South Africa’s 257 municipalities set this household 

income threshold at R3200 per month.  Eleven municipalities (nine local and 2 district) adopted 

an income poverty threshold half that at R1600 per household.  Even though there is variance 

in the extent to which basic services are subsidised between municipalities, general guidance 

provides that indigent households receive 6 kl of water and 50 kWh of electricity free of charge 

monthly.  Coverage in terms of sanitation and refuse removal is dependent, once again, on the 

ability of that municipality to deliver (Statistics South Africa, 2018).   
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5.4 Household composition 

 

Data released through the “Living Conditions Survey 2014/15 demonstrated that, at that time, 

eighty percent of households were headed by Black Africans (Table 8) (Statistics South Africa 

P0310 2017:11). 

 

Table 8: Proportion of Households per Population Group and Sex of Household Head 

(Stats SA, 2017:11) 

Population Group Of HH 
Head 

South Africa (%) Male (%) Female (%) 

Black African 80,41 57,21 42,79 

Coloured 7,23 58,88 41,12 

Indian/Asian 2,31 70,95 29,05 

White 10,04 67,14 32,86 

TOTAL 100 58,65 41,36 

 

 

Similarly, a majority (58.64%) of households across all dwelling types, excluding those in 

traditional areas, were male-headed (Figure V).  Greater gender parity between Black African 

and Coloured households was noted (Statistics South Africa P0310, 2017:11) (Table 8). 
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Figure V:  Percentage Distribution of Households by Dwelling Type and Sex of Household 

Head (Statistics South Africa, 2017:11) 

 

As per the ‘Living Conditions Survey 2014/15’ and as applied to the affordability study, 

nationally, average household size was calculated at 3.3 (Statistics South Africa P0310, 

2017:11).  In general, female-headed households were recorded as having a larger mean 

household size, 3.36, in contrast to male-headed households with an average size of 3.25.  

Notably, largest mean household size (4.36) was reported for female-headed households in 

traditional areas, while male-headed households in urban, informal areas logged the lowest at 

2.71.  Household size, gender composition and population grouping, both ethnicity and age, 

are significant predictors of vulnerability to poverty (Stats SA, P0310, 2017:11). 

 

In 1994, with the inception of a democratic government, abolition of spatial segregation and 

adoption of new housing policies, extended Black African households fragmented.  This lead 

led to a reduction in household size and over-crowding (May and Sulla et al., 2016:5).  

Reductions in household size from an average of 4.5 in 2001 to 3.4 in 2011 have been reported 

and equated to a 29% increase in the total household number.  Despite benefits gained in terms 

of a reduction in over-crowding, this trend compromised the success of policies relating to the 

provision of housing and essential services and imposed fiscal challenges across municipal, 

provincial and national domains.   
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Simultaneously, South Africa has undergone a process of rapid urbanisation with the number 

of people flocking to urban areas having consistently increased from 53.3% in 1996 to 67.7% 

in 2011 (May and Sulla et al., 2016:5).  Consequently, poverty has become a common and 

frequent phenomenon among urban, particularly urban informal, households. 

 

In 2012 it was estimated that those vulnerable to poverty, typically dependents within 

households, and identified as, children, the youth and the elderly constituted 36% (±18.21 

million), 37% (±18.72 million) and 8 % (±4.05 million) of the population respectively 

(Statistics South Africa 03-19-00, 2013: ii).  Roughly 80% of the population was therefore 

considered to be at a high risk of experiencing or lapsing into poverty, with the size of this 

group forecast to expand in absolute numbers as the population grew.  These figures currently 

stand at 29.5% (±17.03 million), 16.9% (±9.76 million) and 5.6% (±3.23 million) with respect 

to children, the youth and the elderly.  Fortuitously, while the number of persons considered at 

high risk of poverty did not increase in absolute numbers, a significantly large proportion of 

the population (52%) still remains vulnerable.  Furthermore, female-headed households, 

characterised by a larger mean household size and number of dependents residing within the 

home in contrast to male-headed counterparts, were also and continue to be disproportionately 

affected by poverty (Statistics South Africa 03-19-00, 2013: ii).  Nearly three fifths (±57%) of 

female headed households were classed as poor relative to 36% of those headed by males and 

40.6% were found to be without a single employed member.   

 

As outlined in Table 8 and Figure V, 41.36% (6.7 million) of households in total were headed 

by females in 2015.  Of these, 9.5% (±0.64 million) were ‘skip-generation’ and comprised 

grandparents and grandchildren with no middle/parental generation (Statistics South Africa 

P0310, 2017:11).  Understandably, the later, constituting individuals outside of the 

economically active age range, remain particularly susceptible to income/monetary poverty.  

In general, older Black African individuals were found to reside in extended households, with 

the members of that household being reliant on the social grant (pension) that he/she received 

(Statistics South Africa 03-19-00, 2013: ii).   

 

Almost two thirds (±64.5%) of children (<15 years) were found to live in households that fell 

into the two lowest income quintiles, which at that time (2012) were defined as having a per 

capita income of less than R765 per month (Statistics South Africa 03-19-00, 2013: ii).  

Overall, 70.5% of children were classed as living in low income households, with 32.4% 
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residing in households with no employed members.  Although more recent statistics, 2016, 

demonstrated a slight improvement in terms of the proportion of children affected by poverty, 

an estimated 11.6 million (62% of all children) were still classed as poor (Hall and Sambu, 

2017: 105).  In general, children were also found to be at greater risk of residing in households 

that experienced a greater depth/severity of poverty (Statistics South Africa, 2017). 

 

Similarly, 60.5% and 44% of  young (15-24 years) and older youth (25-34 years) 

respectively, were estimated to live in low income households (Statistics South Africa, 2013: 

ii).  Almost half (±49.7%) the households headed by younger youth did not have a single 

employed member in comparison to one fifth (±18.9%) of households headed by older youth.  

As older youth were more likely to engage in business with wages providing the chief source 

of income within this group, a smaller percentage (±40%) of older youth-headed households 

experienced low income in contrast to approximately 53.7% of the younger youth-headed 

households that did.  Demographic statistics demonstrated that in 2012, by age 22, 54.4% of 

youth were not studying or employed, 35% were working and 20.7 % were studying.  Many 

youth were thus deemed at high risk of becoming unemployable and falling into chronic, 

systemic poverty.  A dire prediction that in light of latest findings published by way of the 

‘Quarterly Labour Force Survey’ has been realised.  According to this survey almost one third 

(±31.1%) and two fifths (±39%) of younger (15-24 yrs) and older (25-34 yrs) populations 

respectively, were reportedly not employed or involved in education and training (Statistics 

South Africa P0211, 2018:8). 

 

5.5 Unemployment 

 

Statistics published by Statistics South Africa via the ‘Quarterly Labour Force Survey’, 

following the third quarter of 2018, indicated that 6.2 million people between the ages of 15 

and 64 years were unemployed (Statistics South Africa P0211, 2018:1).  The Centre for 

Development and Enterprise (CDE) estimated that 860 people joined the unemployment line 

daily, sixty six thousand job losses were realised during the third quarter and the unemployment 

rate accelerated to 27.5% from 27.2% in the second quarter (Omarjee, 2018).  The expanded 

unemployment rate (rate including discouraged job seekers), which provides a more 

accurate/true indication of the unemployment crisis was calculated at 37.3% (Statistics South 

Africa P0211, 2018:8).    
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The probability of securing a job was and remains heavily reliant on educational status.  More 

than 50% of unemployed persons in the third quarter had an educational level below matric, 

followed by 35.1% in possession of a matric qualification only.  Only 2% of unemployed 

persons were graduates (Statistics South Africa P0211, 2018:8). Alarmingly, almost one third 

(±31.1%) and two fifths (±39%) of younger (15-24 yrs) and older (25-34 yrs) youth 

respectively, were reportedly not employed or involved in education and training, with more 

than four in every 10 young females being unemployed (Statistics South Africa P0211, 2018:8).   

In general, a 3.5 percentage point disparity in employment rate was reported between women 

(29.4%) and men (25.9%) (Statistics South Africa P0211, 2018:11). 

 

5.6 Household Income & Consumption Expenditure 

 

For the purpose of the present study, toothpaste affordability analyses were undertaken relative 

to household and not per capita income.  Consequently, discussion relating to income and 

expenditure has been restricted to household data.  As the toothpaste prices sampled by way of 

the cross-sectional survey were pertinent to 2018, 2018 household income data, segmented 

along eight subdivisions and published by the Bureau of Market Research (Coetzee and van 

Aardt, 2019:4) was applied in assessment of toothpaste affordability (Table 3A and 3B).  Figure 

VI depicts the mean monthly income and consumption expenditure values (ZAR) per 

household per income bracket.   
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Figure VI:  Mean Monthly Household Income and Expenditure Estimates per Income Bracket (Coetzee and van Aardt, 2019:4). 
Brackets 1-2: Low income earners; 3-5: Middle Income Earners; 6-8: Affluent earners. 
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From Figure VI note the large disparity in income earned between the affluent and low income 

brackets.  Household consumption expenditure is also seen to outstrip household income 

fivefold and twofold in the two lowest income brackets respectively.  This result was of 

particular relevance to the present study and indicated that in determination of affordability, 

evaluation against household income as opposed consumption expenditure would provide a 

more true/accurate reflection of affordability.  Within the two lowest income groups household 

expenditures were presumably funded from a variety of sources and not just income.  These 

sources could include inter alia inter household transfers, in kind payments, informal market 

credit, donations, ‘blessers’ and free provision of basic services (water and electricity).   

 

 

Figure VII:  Percentage of Households per Household Income Brackets 1 – 8 (Coetzee 
and van Aardt, 2019:4). 
Brackets 1-2: Low income earners; 3-5: Middle Income Earners; 6-8: Affluent earners. 
Total number of households was estimated at 17 475 529 in 2018. 
 

Figure VII indicates that almost two thirds (62.4%) of households fall into the low income 

group, a third (33.3%) the middle income category, while a mere 4.4% rank as affluent.  

Disproportionate to household number, affluent households were found to earn 37.9% of the 

total income realised across all South African households in 2018 versus the 11.2% earned by 

the low income households Coetzee and van Aardt, 2019:4).   
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A majority (61.1%) of households obtained income primarily from salaries and wages.  

Households that received income from salaries and wages were found to contribute more than 

three quarters (78.2%) to total household income and almost three quarters (73.2%) to total 

household expenditure.  A quarter (22.6%) of all households, predominantly located within the 

lowest income bracket, relied on the social wage as their principal source of income (Coetzee 

and van Aardt, 2019:12).   

 

In 2018, approximately 40% of households (±6.88 million) were found to be female-headed 

and contributed 23.1% and 28.2% to total annual household income and expenditure 

respectively.  Note that household expenditure exceeded income (Coetzee and van Aardt, 

2019:7).  In other words the remaining 60% of households were male-headed and contributed 

76.9% and 71.8% to the total annual household income and expenditure realised across all 

South African households in 2018.  Not only did male-headed households earn more than their 

female headed counterparts, expenditure in addition was less than income earned.  Likewise, 

in terms of employment status of the household head, ±13.12 million, ±1.83 million and ±2.52 

million households were found to be headed by an employed person, pensioner or unemployed 

person respectively.  While households headed by an employed person contributed 90.6% 

towards total household income realised across all South African households, those without an 

employed member contributed only 3.4%.  As for female-headed households, consumption 

expenditure for households without an employed member exceeded income.  Households 

headed by an unemployed person contributed 6.6% to total household expenditure in 2018 

(Coetzee and van Aardt, 2019:11). 

 

The ‘Living Conditions Survey 2015/15’ provided a detailed analysis of expenditure trends.  

Reporting was based on household income/expenditure deciles or quintiles.  In general, as 

income increased (with progress up the income quintiles/deciles) a higher proportion of that 

income was spent on housing.  The converse held true for consumption expenditure on food.  

Despite the fact that wealthier households, within the top income decile, spent 8% of total 

household budget on food relative to the 40% of total budget spent by households within the 

lower income deciles, the wealthy still outspent the poor in terms of food expenditure (Statistics 

South Africa P0310, 2017: 4).  The larger proportions spent on food within poorer households 

did not only stem from differences in total household income, but also resulted from the fact 

that as increasing percentages of household budget were allocated to housing and transport 

within the upper income deciles, this constrained, drove-down, the proportion spent on food.  
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A similar pattern would be anticipated in terms of household income and expenditure.  This 

finding is of especial relevance to the present study, as the greater the proportion of household 

income spent on essential foods and services, the less is available for the purchase of transport, 

housing and recreation, all of which enhance well-being and lifestyle and place low-income 

earners at significant disadvantage relative to their wealthier counterparts. 

 

5.7 Income Inequality - Gini Coefficient 

 

The preceding discussion emphasises the stark income inequality experienced between South 

African households falling within different income brackets (Figure VI) and on the basis of the 

gender and employment status of the household head.  Income inequality may be expressed 

quantitatively in terms of the Gini coefficient/index.  Scoring takes place on a scale between 0 

and 1, where 0 represents perfect equality and 1 perfect inequality.  The World Bank calculates 

South Africa’s Gini coefficient as one of the highest in the world at 0.63 (Beegle and 

Christiaensen, 2016:14).   

  

5.8 Poverty Trends 

 

To understand the prevalence and severity of money-metric poverty suffered by the South 

African population, the three indices (quantitative thresholds) against which this concept is 

measured were based on consumption expenditure patterns and referred to as the food, upper 

and lower bound poverty lines. The food poverty line (FPL) represented the cost of the 

minimum nutritional requirement of 2100 kCa per capita per day.  Persons living below this 

line are deemed to be living in absolute/abject poverty, suffer malnutrition and have a 

compromised health and survival outlook (Hall and Sambu, 2017:105).  On the other hand, the 

upper bound poverty line (UBPL) represented the minimum disposable income required or the 

value of consumption expenditure that enables an individual to meet the cost of basic foods 

and basic non-food needs, whereas persons located at the lower bound poverty line (LBPL) are 

only able to purchase limited essential non-food services through sacrificing fulfilment of basic 

food needs (Statistics South Africa, 2008:21).  The value of the three poverty lines are adjusted 

annually in alignment with inflation and currently (as of April 2018) stand at ZAR547, ZAR785 

and ZAR1183 for the FPL, LBPL and UBPL respectively (Statistics South Africa, P0310.1, 

2018:3).   
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Unfortunately, money-metric poverty increased between 2011 and 2015 (Table 9) in response 

to poor macroeconomic fundamentals (i.e. stagnant and recessionary/negative economic 

growth, burgeoning unemployment, accelerating inflation rates and poor business and investor 

sentiment on the back of policy uncertainty).  In 2015, application of the UBPL 

demonstrated that more than 1 in every 2 (55.5%) or 30.4 million South Africans were 

classed as poor, with 13.8 mil further recognised as living in abject poverty, below the 

FPL (Table 9).  A quarter (±25.2%) of the population suffered food insecurity, experiencing 

inadequate or severely inadequate access to food (Statitics South Africa 03-10-06, 2017:14).   

 

Table 9:  Trends in Poverty headcount and the number of poor persons (Statistics 
South Africa, 2017:14) 

Poverty Headcounts 2006 2009 2011 2015 

Proportion of population 
UBPL poor 

66.6% 62.1% 53.2% 55.5% 

Number of UBPL poor 
persons (million) 

31.6 30.9 27.3 30.4 

Proportion of Population 
LBPL poor 

51.0% 47.6% 36.4% 40.0% 

Number of LBPL poor 
persons (million) 

24.2 23.7 18.7 21.9 

Proportion of Population 
FPL poor 

28.4% 33.5% 21.4% 25.2% 

Number of FPL poor 
persons (million) 

13.4 16.71 11.0 13.8 

 

Children, as dependents, are especially vulnerable to poverty and according to the Children’s 

Institute at the University of Cape Town (UCT), an estimated 62% (11.6 million) of children 

lived below the UBPL in 2016 (Sambu and Hall, 2017:105). Similarly, in 2015, 46% and 39% 

(5 mil) of children were located below the LBPL and FPL respectively (Hall and Sambu, 

2017:106). To further depict the severity, depth of poverty experienced by some children it is 

important to note that in 2015, 12% (2.2 million) of South African children lived below the 

international poverty line, as defined by the United Nations, of $1.25 per person per day or 

ZAR210 per person per month.  This line is exceptionally conservative, the value of which falls 

far short of South Africa’s defined FPL, and prescriptive for abject/absolute poverty (Hall and 

Sambu, 2017:106)  Variances in child poverty rates were conspicuous between provinces and 
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population groupings.  Using the UBPL, in 2015, nearly three quarters of children (<15 years) 

residing in Limpopo and the Eastern Cape were poor, while Gauteng and the Western Cape 

reported the lowest levels of childhood poverty at 39% and 35% respectively. Likewise, 70% 

of black African, 39% of Coloured and 4% of White children were classed as poor (Hall and 

Sambu, 2017:106). Approximately seven out of every 10 children, residing in households 

ranked in the lowest income quintile were living in households that had no employed 

members.  

 

Furthermore, recent findings reported in the 2018 edition of the ‘South African Child Gauge’ 

indicates that in excess of 60% of children live in poverty and that most South African 

children reside in households where the monthly income realised is less than ZAR1138 

per capita, slightly less than the defined value of the LBPL.  More than one-tenth (12%) of 

children experience hunger and more than a quarter of those younger than 5 years show stunted 

physical growth (Richter, 2018).   

 

These statistics highlight the worrisome fact that the South African government and civil 

society have failed to alleviate/reduce childhood poverty between 2016 and 2018, with the 

proportion of children affected remaining stubbornly in the region of 60%. 

 

5.9 Social Assistance Programme 

 

Income poverty affects both a caregiver as well as his/her dependents by restricting 

financial access to essential foods and services, such as, health, education, housing, and thus 

hinders fulfilment of human rights.  Sections 24 through 29 of the Bill of Rights of the South 

African constitution acknowledges the socio-economic rights of citizens, including the right to 

social security (GroundUp, 2018).  The government is thus obligated to “take reasonable 

legislative and other measures, within its available resources, to achieve the progressive 

realisation of the right”.  Consequently, the ‘new’ democratic government adopted a social 

assistance programme, governed by way of fiscal tax reforms/policies, that amongst the 

provision of basic essential services, such as health care and education, free of charge to those 

who could and cannot afford it, supported and continues to support the income of poor 

households through provision of a social wage/grant (May and Sulla et al., 2016:1).   
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Despite initial introduction as a temporary measure to aid in the alleviation of poverty, the 

social grant has increasingly become a source of livelihood for many citizens  (Statistics South 

Africa 03-10-06, 2017:9), or an estimated 22.6% of South African Households in 2018 (BMR, 

2019:12). 

 

A large proportion of state revenue is allocated to social spending.  Approximately R164.9 

billion was spent on the social assistance programme during the 2016/17 financial year with 

funds primarily directed to the payment of non-contributory cash transfers (grants) to needy 

persons/households.  This state spend is projected to increase to R209.1 billion by 2019/20 

(Statistics South Africa 03-10-06, 2017:9).    Seven different grants of varying values are 

available and predominantly awarded on the basis of citizenship and scale of means test (Table 

10).  

 

Table 10: Social Grants Available in South Africa (GroundUp, 2018) 

Grant Type Current 
Value/Month 
(1 Oct 2018) 

Qualification Criteria 

Child Support Grant R410 - Reside in SA 
- Primary caregiver 
- Child <18 yrs 
- Child not cared for in state institution 
- Can only apply for <6 non-biological/legally 

adopted children 
- Requirements of means test: 

• Single caregiver earning <R49200/yr 
(<R4100/mth); or 

• Married, combined HH income <R98400/yr 
(R8200/mth) 

Foster Child Grant R960 - Reside in SA 
- Child <18 yrs 
- Court order in place designating the applicant as 

the carer/foster parent 
- Child must remain in the care of the foster parent 
- No means test 
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Table 10: Social Grants Available in South Africa (GroundUp, 2018) 

Grant Type Current 
Value/Month 
(1 Oct 2018) 

Qualification Criteria 

Care dependency 
Grant 

R1700 - Allocated to caregivers of children with 
disabilities 

- Child diagnosed as permanently, severely 
medically disabled by a medical officer 

- Child <18 yrs 
- Child not cared for in state institution 
- Requirements of means test: 

• Single caregiver earning <R204000/yr 
(<R17000/mth); or 

• Married, combined HH income <R408000/yr 
(<R34000/mth). 

Older Person’s 
Grant/Pension 

R1700 
(60-74 yrs) 

R1720 
(>75 yrs) 

- Not cared for by state institution 
- Not a recipient of any other grant 
- Requirements of means test: 

• Single <R78120/yr (<R6510/mth) and value of 
assets <R1115400 

• Married; combined HH income <R156 240/yr 
(R13020/mth) and value of assets <R2230800. 

Disability Grant R1700 - 18-59 yrs 
- Diagnosed as medically (mentally or physically) 

unfit to work by medical officer 
- Not cared for by state institution 
- Not a recipient of any other grant 
- Requirements of means test: 

•  Single; Income <R78120/yr (<R6510/mth) and 
value of assets <R1115400 

• Married; combined HH income <R156 240/yr 
(R13020/mth) and value of assets <R2230800. 

War Veteran’s Grant R1720 - Fought in WWI, WWII or the Korean War 
- >60 yrs or disabled 
- Not cared for by state institution 
- Not a recipient of any other grant  
- Requirements of means test: 

•  Single; Income <R78120/yr (<R6510/mth) and 
value of assets <R1115400 

• Married; combined HH income <R156 240/yr 
(R13020/mth) and value of assets <R2230800. 
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Table 10: Social Grants Available in South Africa (GroundUp, 2018) 

Grant Type Current 
Value/Month 
(1 Oct 2018) 

Qualification Criteria 

Grant-in-Aid R410 - Not cared for by state institution 
- Supplementary grant for recipients of the 

disability, war veteran’s or older person’s grants 
- Inability to care for one’s self and require full-

time assistance of a carer 
- Requires evaluation by medical officer 

   

The proportion of the population and percentage of households that benefited from social 

grants in 2017 was 30.8% and 43.8% respectively (Stats SA, P0318, 2017:3).  Variances in 

the number of grant beneficiaries per province demonstrated an inverse relationship to income, 

with the largest number of recipients residing in the more rural provinces and income poor 

regions of the Eastern Cape and Limpopo and the smallest number of recipients located in the 

highly urbanised and income secure provinces of the Western Cape and Gauteng (Table 11).  

In terms of households, more than half of the households located in the Eastern Cape 

(±59,3%) and Limpopo (±57,4%) were found to be primarily reliant on grants as opposed 

wages as a source of income (Statistics South Africa P0318, 2017:6). 

 

Table 11: Percentage of Grant Beneficiaries and Average Annual Household (HH) 
Income per Province (Statistics South Africa, P0318, 2017:3; Statistics South Africa, 
P0310, 2017:16) 

Province Percentage (%) Mean Annual HH Income 
(ZAR) 

Eastern Cape 41.8 90 156 

Limpopo 40.8 79 152 

Northern Cape 37.5 103 912 

Kwazulu Natal 36.4 101 088 

Western Cape 22.5 222 959 

Gauteng  18.7 193 771 
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When analysis of the percentage of individuals and households that benefited from the social 

wage was narrowed to focus on the metropolitan areas in isolation, similar distribution patterns 

relative to province and income poverty were noted (Table 12). 

 

Table 12:  Percentage of Individuals and Households Benefitting from Social Grants per 
Metropolitan Area (Statistics South Africa, P0318, 2017:28) 

Province Metropole % Individuals % Households 

Eastern Cape Nelson Mandela Bay 28.5 47.1 

Buffalo City 29.6 47 

Free State Mangaung 27.6 42.2 

KZN eThekweni 26.9 40.1 

Western Cape City of Cape Town 19.4 33 

Gauteng Ekhuruleni 19.2 32.1 

City of Johannesburg 18.4 29.3 

City of Tshwane 17.7 26.3 

 

Even though monetary poverty remains rife in South Africa, the social grants system has been 

lauded as the most successful scheme implemented to date in the reduction of poverty and 

inequality in South Africa. 

 

5.10 Conclusion 

 

In 2015, two decades after the inception of the ‘new’ democratic government, poverty remained 

pervasive in South Africa - more than 1 in every two persons were found to live in poverty and 

one in every 4 absolute poverty, unable to fulfil minimum nutritional requirements to sustain 

life (Statistics South Africa 03-10-06, 2017:14).  The outcomes and discussion around the 

study-specific indices selected, unquestionably delineate the gendered and spatial nature of 

poverty.  Rural, female-headed, child-inclusive households were found to be especially 

vulnerable/at heightened risk of experiencing low income, to not contain a single employed 

member and to rely predominantly on social welfare to sustain livelihood (Statistics South 

Africa 03-19-00, 2013: ii; Statistics South Africa, P0310, 2017:11). 
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The persistent disparity in pay differentials, between men and women, Black African women 

in particular, relates to the fact that women, in general, are more likely to be uneducated and as 

a result have no or limited access to economic participation within the labour market (The 

Presidency, 2014: 42).  Inequality in access to work and pay impacts household income and is 

further confounded by the fact that female-headed households tend to have a larger mean 

household size in contrast to the national average and typically constitute a greater number of 

dependents (Statistics South Africa, P0310, 2017:11). 

 

The current, dire poverty-related statistics detailed within this chapter demonstrate that even if 

the assumption is taken that only low income households, constituting an estimated 62.4% of 

all households (BMR, 2019:4), or individuals living below the LBPL and FPL and accounting 

for 40% and 25.2% of the total population respectively (Statistics South Africa 03-10-06, 

2017:14), are unable to afford fluoridated toothpaste, then implementation of appropriate 

public policy and/or funding programmes to drive the dissemination of effective fluoridated 

toothpastes among these communities has the potential to improve the oral and systemic health 

of millions of individuals (±32.04 million), especially that of women and children, and narrow 

the horizontal oral health inequity experienced between income quintiles.  
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CHAPTER 6: AVAILABILITY 
 
 
6.1 Results 
 
 
Key findings of the cross-sectional survey undertaken with respect to fluoridated toothpaste 

availability demonstrated that, at the time of sampling, a total of 142 fluoridated toothpastes, 

19 paediatric and 123 adult types, were available to the South African consumer.  All 

fluoridated toothpastes (regular, herbal, as well as those targeting specific intra-oral 

indications, such as dental sensitivity or extrinsic stain removal and dental whitening) were 

counted.  Fifteen manufacturers were responsible for the supply of 18 different brands and all 

142 toothpaste types (Table 13).  Two manufacturers, Colgate-Palmolive and 

GlaxoSmithKline, were found to monopolise the market in terms of the diversity of 

products/types marketed.  Both GlaxoSmithKline and Unilever manufactured multiple brands 

- with Sensodyne and Aquafresh trademarked to GlaxoSmithKline and CloseUp, Mentadent P 

and Pepsodent registered to Unilever (Table 13).  Of interest was the provision of own-label 

brands/generic products by some retailers, Clicks, Dis-Chem and Shoprite Checkers (Pty) Ltd.  

Dis-Chem supplied two paediatric and three different adult products to the consumer under the 

brand name ‘Dentalmate’, while Clicks and Shoprite Checkers (Pty) Ltd. focussed exclusively 

on the adult consumer, marketing four and two different fluoridated toothpastes types under 

the retailer’s own name (Clicks) and the brand name ‘Oralwise’ respectively.  
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Table 13:  Distribution of Toothpaste Brands Across Manufacturers 

 Manufacturer/Distributors Brand Paediatric Adult Total 

1 CCS Healthcare Clinomyn 0 1 1 

2 Church & Dwight Co. Inc Pearl Drops 0 6 6 

3 Clicks Clicks 0 4 4 

4 Colgate-Palmolive Colgate 5 35 40 

5 Core Care America Plus White 0 6 6 

6 Coswell Blanx 0 2 2 

7 Dis-Chem Dentalmate 1 3 4 

8 Gabina White Glo 0 12 12 

9 GlaxoSmithKline Aquafresh 4 15 19 

Sensodyne 0 12 12 

10 Humble Co. Humble 0 1 1 

11 Jordan Jordan 2 0 2 

12 Pierre-Fabre Elgydium 5 3 8 

13 Proctor & Gamble Oral-B 0 12 12 

14 Shoprite Checkers (Pty) Ltd. Oralwise 0 2 2 

15 Unilever CloseUp 0 2 2 

Mentadent P 2 6 8 

Pepsodent 0 1 1 

 TOTAL number of 
fluoridated toothpastes 

 19 123 142 

 

Of the 142 fluoridated toothpastes available, 110 declared both the place of manufacture and 

distributor address in labelling of the product.  All 110 toothpastes were found to be imported.  

Of the remaining 32 toothpastes that displayed a local, distributor address alone, 24 were 

trademarked to GlaxoSmithKline (GSK) and eight to Unilever.  Of the 24 trademarked to GSK, 

18 (3 paediatric + 15 adult) and six (all adult) toothpaste types carried the Aquafresh and 

Sensodyne trademarks respectively, while the eight Unilever products were registered under 

the Mentadent P brand and included two paediatric and six adult types.  Follow-up with local 

representatives from GSK and Unilever confirmed that these products were in fact 
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manufactured domestically (i.e. ±22.5% of the total number of commercially available 

fluoridated toothpastes surveyed were local products).     

  

As South Africa presents with a mature, competitive oral healthcare market, entry into and 

gains in market share have been achieved through the introduction of products directed at adults 

and targeting specific intra-oral indications, such as, halitosis, dental sensitivity, extrinsic stain 

removal and dental whitening, the latter a non-therapeutic cosmetic claim (Euromonitor, 2015).  

A number of toothpaste brands, such as, Sensodyne and Plus White and as implied by way of 

the brand’s key identifier, focused exclusively on treatment of one of these aforementioned 

pathologies.  Subdivision of the total available, adult fluoridated toothpastes sampled (n=123) 

according to indication are displayed in Figure VIII and clearly demonstrates that the more 

‘specialised’ products, in particular, those claiming to have tooth whitening properties enjoyed 

greatest market presence, in turn, indicative of the marketing strategies employed by producers 

as well as the shift that has occurred in terms of consumer purchasing behaviour.   

 

Distribution and availability of the 142 fluoridated toothpaste types across the retailers, 

codified 1 to 6 and included in the present study are displayed in tables 14 and 15.  The 

electronic, online survey of retailers 1 to 4 was completed between the 11th and 15th January 

2019 (Table 14), while site visits to retailer 5 and 6 were undertaken on 21 January 2019 (Table 

15).  With respect to the latter, a toothpaste was only recorded as available if present on shelf 

at the time of survey.  Similarly, those products indicated as ‘out of stock’ or ‘only available in 

store’ via the online platforms, on the date of survey (i.e. at that specific point in time) were 

also marked as unavailable.  Other exclusions in terms of the electronic survey included, 

twin/bulk packs, oral hygiene/travel kits, non-fluoridated products and products included in the 

online search results that were not toothpastes (Table 14).  The largest number of fluoridated 

toothpaste types, were, as anticipated, carried by the pharmaceutical retailers, 1 and 2. 
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Figure VIII:  Proportion/Market Prevalence of Available Fluoridated Toothpastes per 

Indication 
Breath freshening, complete and gum care toothpastes were included in the count of regular toothpastes.  Likewise, 

toothpastes directed at the removal of extrinsic dental staining were included in the count of whitening product. 
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Table 14:  Fluoridated Toothpaste Availability via the Online Survey 

Retailer Clicks Dis-Chem Pick ’n Pay Woolworths 

Retailer Code 1 2 3 4 

Date of Survey 11.01.2019 14.01.2019 15.01.2019 15.01.2019 

Total Online Search 
Result 

126 165 51 44 

Twin/Bulk Pack 2 2 14  

Non-Standard Size   1  

Kit  5   

Non-Fluoridated 15 25   

Not Toothpaste  6   

Out of Stock 2    

In-Store Only  7   

Actual Available* 107 120 36 44 
 

*Actual available reflects figures pertaining to the online results at the time of survey.  All toothpastes 
accessible through retailers 3 and 4 overlapped those purchasable through the pharmaceutical retailers, 1 
and 2.  
 
 
Table 15:  Fluoridated Toothpaste Availability Site Visits 

Retailer Shoprite Checkers Spar 

Retailer Code 5 6 

Community Serviced Mixed Affluent Mixed Affluent 

Actual Available 57 73 54 16 
 

NB: Large variability in total product numbers available between outlets within the same retail group was 
evident.   A difference of 16 and 38 toothpaste types carried by retailers 5 and 6 respectively were recorded.    
 
 
When product availability was evaluated in terms of purchasability across all retailers 

(including both sites for retailers 5 and 6) it was found that no paediatric and only 4 adult 

toothpastes were accessible across the board.  If, however, the lists between physical sites for 

retailers 5 and 6 were amalgamated, increasing the number of toothpastes carried by each 

retailer to 80 and 56 respectively, then the number of fluoridated toothpaste types purchasable 

across the board remained at zero for the paediatric products, but increased to 14 with respect 
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to the adult products.  These results reflected a poor availability of paediatric products, while 

importantly, the 14 adult products comprised the baseline, both regular and herbal, as well as 

least expensive whitening toothpastes supplied by the major brands (Table 16).  When the 

paediatric toothpastes were scrutinised in isolation and using the merged lists for retailers 5 

and 6 it was found that only three different types were electronically accessible through each 

food retailer 3 and 4, while 7 were physically available through each of the outlets surveyed 

for retailers 5 and 6.  There was an expectation that all paediatric fluoridated toothpastes would 

be available through pharmaceutical retailers 1 and 2.  This was, however, not found to hold 

true with only 14 of the 19 different types identified through this survey, purchasable through 

each.   

 

Table 16:  Adult Fluoridated Toothpastes Per Manufacturer and Brand Purchasable 
Across All Retailers 

Manufacturer Brand Toothpaste Type 

GlaxoSmithKline Aquafresh Regular Mild & Minty 

  Regular Herbal 

  Complete Care Whitening 

 Sensodyne Fresh Mint 

  Multi-Care 

  Repair & Protect with Novamin 
Technology 

Colgate-Palmolive Colgate Regular 

  Triple action 

  Naturals Ultimate Fresh with Lemon 

  Naturals Gum Care with Lotus Flower 

  Naturals Radiant White with Seaweed & 
Salt 

  Advanced White 

  Total 12 Pro-Whitening 

Proctor & Gamble Oral-B Pro-Expert Whitening 

TOTAL number of different toothpaste types 14 
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Realistically, despite the commercial availability of 142 different fluoridated toothpaste types, 

true accessibility is predicated on consumer access both physically/geographically and 

financially.  The concept of financial accessibility/affordability will be examined in detail in 

the subsequent chapter.  According to the General Household Survey of 2017 (Statistics South 

Africa P0318, 2018:5) 61.8% of South African households had at least one member who used 

the internet either at home, work or through internet cafés.  If the assumption was taken that 

all internet users participated in e-commerce and independent of household income, then 

approximately (approximately as undoubtedly there has been an increase in internet growth 

and penetration since 2017) 61.8% of households had the potential to access 138 different 

fluoridated toothpastes.  This figure (n=138) excludes the two own-label products (Table 13; 

Shoprite Checkers (Pty) Ltd.) and two Oral-B Complete Fresh products carried by retailer 5 

and not accounted for by the remaining retailers.  Leading on from this theoretical assumption, 

it follows that the remaining 38.2% of households would be reliant on local retailers and 

‘spaza’/informal shops to meet their fluoridated toothpaste needs.  

  

To complement the online data gathered for retailers 1 to 4, random site visits, once again to 

two outlets per retailer, one located within a ‘mixed’ and the other an affluent neighbourhood, 

were undertaken with the aim of assessing the availability of baseline/entry-level products per 

brand.  The baseline, cheaper, adult products supplied by the major manufacturers, 

GlaxoSmithKline Colgate-Palmolive and Proctor & Gamble, were found to be universally 

available across the retailers surveyed in the present study (Table 16).  

 

6.2 Discussion 

 

6.2.1 Paediatric Fluoridated Toothpastes 

 

The most notable finding was the dearth of paediatric fluoridated toothpastes on the market, 

not only in terms of the number of different types (n=19) available relative to the adult products 

(n=123), but also in relation to distribution and availability across retailers.  Lack of availability 

across the retailers could have occurred in response to either a high or low consumer demand, 

while the small number of different types available (n=19) is ascribable to the fact that only 

standard, fluoridated toothpastes are recommended for paediatric use, which in turn has 

restrained market expansion.  
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As mentioned, this scarcity may, although unlikely, have resulted from high consumer demand.  

High, because at the time (21.01.2019) that retailer 5 and 6 were surveyed (i.e physical site 

visits to outlets) immediately following the December vacation period, the products had been 

sold out and not yet restocked.  It may, however, prove more probable that lack of availability 

stemmed from reduction in operations throughout the supply chain over the December vacation 

period. 

 

On the other hand, the limited number (3 types per retailer) purchasable via the online platforms 

for food retailers 3 and 4 may be suggestive of consumer browsing patterns, cart composition 

and purchasing/check-out trends.  If, for example, a majority of consumers used the food 

retailers’ online platforms to browse for and fulfil food requirements as opposed personal care 

items, in-built algorithms regulate/direct the presentation of popular and promotional products 

to the consumer thereby reducing demand for the less advertised/not as visible products.  A 

further argument in favour of low consumer demand may be linked to price.  Fluoridated, 

paediatric toothpastes were found to be more expensive per unit volume in contrast to the adult 

products, costing on average twice that of comparable, adult, baseline/regular products.  

Additionally, convention stipulates that from the age of 6 onwards children be exposed to a 

toothpaste containing a total fluoride concentration of between 1000 parts per million Fluoride 

(ppm F) and 1500ppm F and equivalent to that typically found in the adult brands, meaning 

that the parent/caregiver need only buy one product to be shared among family members.  

Although paediatric products targeting those older than 6 years and those between 7 to 12 years 

of age are available these toothpastes are in essence superfluous.    

 

It is universally accepted among the dental and scientific disciplines that exposure to an 

optimum level of fluoride confers caries protective benefits upon the dentition (Benzian et al., 

2012: 213; Cury et al., 2010:396; van Loveren et al., 2005: 224;  Marinho et al., cited in Zero, 

2006).  Fluoride ingestion in excess of optimum may however prove detrimental to systemic 

health and when excessive exposure occurs in children, during odontogenesis of the secondary 

teeth, dental fluorosis of the adult dentition results (Tokalioglu et al., 2004:204).  It is primarily 

for this reason, in conjunction with the fact that paediatric consumers below the age of 6 years 

are unable to adequately expectorate, that toothpastes marketed for children in this age group 

are sold in small volumes and are typically formulated with a total fluoride content of 250 ppm 

F or 500 ppm F (i.e. to protect against or minimize the adverse effects associated with 

accidental consumption).  
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It is important to note that dependent on the toothpaste formulation, a certain fraction of the 

total fluoride content incorporated into a toothpaste complexes with other constituents present 

in the formulation to create an insoluble fluoride compound that is inactive and does not 

contribute towards caries inhibition (Cury, 2015).  The total fluoride content less the inactive 

fluoride concentration is referred to as the total soluble fluoride content of the toothpaste (Cury, 

2015).  This total soluble content is, however, not declared in labelling of the product in South 

Africa (SANS 1302, 2008:5).  Of greater concern is the fact that only a certain fraction of this 

soluble fluoride concentration will be bioavailable intra-orally, having the ability to exert an 

anti-cariogenic effect at the physiological site of action, the enamel/bio-film interface (Cury, 

2015).  

 

Numerous, recent studies have demonstrated that a fluoride bioavailability of at least 1000ppm 

F is required for anti-caries activity irrespective of whether the toothpaste is being used in 

children (on the primary/mixed) dentition or in adults on the permanent dentition (Cury et al., 

2010:396; van Loveren et al., 2003:229; Walsh et al., 2010:3).  Furthermore, a systematic 

review of the literature undertaken by Walsh et al. (2010:3) revealed that toothpastes 

containing fluoride at concentrations up to 500ppm F provided no statistically significant caries 

inhibitory effect in contrast to placebo (non-fluoridated paste).  It is also further understood 

that fluorosis risk is not attributable to the fluoride concentration of the toothpaste but rather 

the volume of toothpaste ingested. Technically, therefore, to ensure that therapeutic levels of 

bioavailable fluoride are reached intra-orally during brushing, paediatric toothpastes should, at 

a minimum, contain a total fluoride concentration of 1000ppm F.  In alignment with the 

evolving evidence, the United Kingdom’s department of health has revised and updated its’ 

preventive oral health guidelines and toolkit.  These guidelines stipulate that in order for anti-

cariogenic activity to be realised, paediatric consumers less than 3 years of age be exposed to 

only a smear (not exceeding 75% of the length of a small brush head) of toothpaste containing 

no less than 1000ppm F and for children between 3 and 6 years a pea-size amount (horizontal 

application across the brush head) containing between 1350ppm F and 1500ppm F.  To limit 

fluorosis risk, adult supervision is mandatory (Public Health England, 2017:17). 

 

This being said, a market for paediatric products exists to protect against situations in which 

supervision may not be ideal, poor levels of oral health literacy abound and for the positive 

introduction of oral hygiene practices by way of a more palatable and visually appealing 

product. 
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6.2.2 Adult Fluoridated Toothpastes 

 

Toothpaste manufacturers have, in more recent times, been able to exploit advances in oral 

health literacy, awareness and level of sophistication among consumers to expand and penetrate 

the market through provision of products targeting specific intra-oral indications or non-

therapeutic cosmetic claims (Euromonitor, 2019:1; Zero, 2006:4).  In the present study 

whitening products were found to dominate the adult toothpaste market (Figure VIII), with all 

manufactures involved to differing extents in the production of whitening toothpastes.  

Toothpaste brands produced by Church & Dwight and Gabina focused exclusively on the 

manufacture of toothpastes indicated for the removal of extrinsic dental staining and whitening 

(Table 13).   

 

In addition to the whitening and entry-level fluoridated (regular) products, those marketed as 

herbal, desensitising or a combination of whitening and herbal and whitening and desensitizing 

are prevalent (Figure VIII) and it is for this reason that such an extensive array of adult 

fluoridated toothpaste types exist relative to paediatric types. 

 

6.2.3 Imported Toothpastes 

 

More than three quarters (±77.5%) of the available toothpastes surveyed were imported.  As 

businesses function to maximise the profit margin, offshore production suggests that the overall 

cost of manufacture in these regions (predominantly China and Poland) in combination with 

insurance, freight and import and tax duties are lower than would be incurred if produced 

locally. 

 

6.2.4 Own-Label Brands 

 

Of interest was the market presence of own-label brands/generics. These brands were, as will 

be discussed in the subsequent chapter, cheaper than the name brands and presence was 

regarded to be indicative of consumer demand for a more affordable product. 
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In general, own-label products are sourced directly from a manufacturer for sale under a 

retailer’s own brand - either the retailer’s name itself, for example, the Clicks range of adult 

fluoridated toothpastes or a unique brand, such as, Dentalmate or Oralwise that has been 

created (Kaiser, 2017).  Own-label products can be either private or white label.  Private label 

products are manufactured for exclusive sale by a retailer under the retailer’s own brand, while 

white label products refer to the en-masse manufacture and distribution of a generic product to 

a large number of retailers, who are then entitled to rebrand and resell under their brand names 

(Kaiser, 2017).  It follows that rebranding and reselling a product is far less expensive than 

creating and manufacturing from scratch.  Likewise, cutting out a majority of the distribution 

channel lowers cost.   The manufacturer or name brands on the other hand are sold to the 

customer through the distribution channel (Chand, no date).  As the responsibility for marketing 

a name band lies with the manufacturer, name brands are typically supported by large 

advertising budgets.  Even though a manufacturer’s area of expertise essentially resides in the 

technology and processes used in production, many, such as Proctor and Gamble and Unilever 

have, in addition, evolved into effective marketing organisations (Chand, no date).  A retailer, 

however, does not need to advertise its own-label brand extensively, instead relying on brand 

equity of the retail store itself, prime positioning of the product on-shelf as well as in-store 

promotions and promotions in the local media to drive sales.  The lower costs associated with 

the distribution and marketing of own-label brands, allow for these products to be sold at a 

reduced price to the consumer (Chand, no date).   

 

Historically consumers have perceived own-label brands to be of inferior quality relative to 

name brands, in part, owing to the lower price.  Over time as consumers have developed a 

better understanding of commercial activities, perceptions have started to evolve to the point 

where they are no longer willing to pay the exorbitant price for a name brand product when a 

retailer’s own label brand is cheaper and of comparable quality (Chand, no date).  The question 

is whether this shift has, as yet, become observable with respect to toothpaste purchasing 

behaviour and especially among low-income earners?  

 

Ask Afrika, a leading South African market research company annually surveys the purchasing 

behaviour of ‘Kasi’ consumers in order to identify ‘Kasi Star Brands’.  A Kasi consumer is 

defined as an individual that lives in a township, falls within socio-economic levels 3 to 5 and 

does not have a post graduate qualification, a definition that eliminates the more affluent 

persons that elect to make a township his/her home.   
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On the other hand, as the phrase implies, a ‘Kasi Star Brand’ is a brand most loyally purchased 

and used by the Kasi consumer or rather one that enjoys solus usage, a brand that the consumer 

will not select an alternative for (Orange Ink PR, 2018a; Orange Ink, 2018b; Ask Afrika, 2019).  

In general, a ‘Kasi Star Brand’ survey is conducted across all nine South African provinces, 34 

townships and targets a large study population to ensure that the results obtained are 

representative of and generalisable across township-based consumers nationally. 

 

 According to Maria Petousis, target group index (TGI) Director at Ask Africa, results of the 

2017 ‘Kasi Star Brand’ survey demonstrated that the Kasi consumer was excellent with 

budgets, spent money carefully more so than in previous years, were attentive to special offers 

and promotions and as it was not financially viable to purchase an alternate brand should the 

one that he/she be using fail them, maintained that it was worth spending more for quality 

goods (SME South Africa, 2018).  In 2017, 36 brands met the ‘Kasi Star Brand’ criteria, with 

Colgate Regular toothpaste ranking 17th among the top 18 ‘Kasi Star Brands’ (SME South 

Africa, 2018). 

 

In 2018, however, brand affinity had declined, with only 32 brands meeting the specified 

requirements.  The Aquafresh toothpaste brand was found to have attracted greater market 

share among Kasi citizens and had ousted ‘Colgate Regular’ as the toothpaste of choice (Daily 

Sun, 2018: 3, 11).  Although loyalty among Kasi consumers appeared to be on the decline, this 

decline was occurring at a much slower rate than for the general South African population.  For 

the Kasi citizen, emotional connectedness to the product was found to supersede pricing in 

brand selection (Orange Ink, 2018b).   Interestingly, even though price does not fall within the 

scope of this chapter, Aquafresh was found to provide a wide range of products, especially 

those purporting a whitening function at a lower cost than comparable Colgate products.  The 

wide range of ‘extreme’ cleaning and whitening toothpaste types available under the Aquafresh 

brand in all likelihood appealed to the mindset of the youthful Kasi citizen where choice, in 

general, was found to be based on ‘what the product can do for me’ as well as the more senior 

citizen, where tradition was pivotal in brand selection, bearing in mind that Aquafresh, 

although not as longstanding as Colgate toothpaste, was first manufactured in 1973 and has 

managed to maintain a market presence for over 40 years  (Orange Ink, 2018; Aquafresh, 2015).  

For the Kasi consumer, therefore, findings of the 2017 and 2018 Ask Africa surveys dispute a 

shift in consumer purchasing behaviour towards own and private-label products.   
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This, however, does not necessarily hold true for the general population in which declines in 

brand loyalty have taken place at a greater pace.  Also, the current commercial presence of 

own-label brands is indicative of a market for these products and leaves one questioning 

whether the major retailers codified 3, 4 and 6 are going to forego a viable commercial 

opportunity should the South African economic climate become more oppressive for 

consumers. 

 

Interestingly, both the 2017 and 2018 “Kasi Star Brand’ surveys revealed that retailer 5 enjoyed 

greatest brand equity among the township-based consumers.  Retailer 5, in turn, was found to 

market an own-label toothpaste brand, ‘Oralwise’ to consumers.  This toothpaste was available 

in two different types - regular and herbal.  On the day that retailer 5 was surveyed, physical 

site visits to 2 outlets one located within a ‘mixed’ residential area and the other a more affluent 

community, ‘Oralwise Regular’ toothpaste was out of stock in the ‘mixed’ area, while both the 

regular and herbal types were in stock in the affluent region.  Bearing in mind that in the 

‘mixed’ area, retailer 5 services an extensive township community and working class 

residential area, could lack of stock signify a shift in consumer behaviour towards own-label 

brands among this sector? 

 

6.2.5 e-Commerce 

 

Even though more than six-tenths of South African households have at least one member who 

has access to the internet either at home, work, places of study or internet cafés, it is highly 

probable that most persons conduct personal e-commerce activities, such as, the purchase of 

household foods and consumables at home (Statistics South Africa P0318, 2018:6).  The 

‘General Household Survey P0318’ of 2017, as previously referenced, not only examined 

national internet access across households, but also assessed access to the internet at home.  

Only a small proportion, 2.2% and 3.5%, of households located within the historically 

rural provinces of Limpopo and the Eastern Cape respectively, were able to access the 

internet at home.  By contrast, 16.5% and 25.7% of households located in the urbanised, 

affluent areas of Gauteng and the Western Cape enjoyed home-based access to the internet 

(Statistics South Africa P0318, 2018:6).  The latter are thus more likely to participate in e-

commerce and have the advantage of full access to the entire fluoridated toothpaste range.   
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In this instance, internet access, although for the most part predicated on geographical and 

socio-economic/income status, aids in the maintenance and acts as a driver of rural-urban 

health inequalities.  In general, it is well understood that those residing in rural communities 

are likely to be poorer, experience a higher burden of dental caries, have lower educational and 

therefore health literacy levels, which in addition to the lack of medical aid coverage and poor 

distribution of health care facilities in these regions, limits the use of health services 

(Ogunbodede et al., 2015).  It therefore follows that adequate physical access to fluoridated 

toothpastes among these communities is imperative. 

 

6.3 Conclusion 

 

Even though the preceding discussion demonstrates that the availability of fluoridated 

toothpastes varies between households relative to social and economic conditions, if one 

merely focuses on the large number of fluoridated toothpaste types (n=142) available locally, 

independent to income and internet access, it can be concluded that South Africans have access 

to a large and diverse range of fluoridated toothpastes.  

 

 

 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 

 

 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

83 

CHAPTER 7:  AFFORDABILITY 
 

 

7.1 Results 

 

7.1.1   Introduction 

 

The World Health Organisation (WHO) classes sodium fluoride (NaF) as an essential medicine 

for both paediatric and adult consumers and as such the price of NaF-containing products 

should be monitored (WHO, 2017:49; WHO, 2017:37).  As per the methodology described in 

Chapter 4, ‘Section 4.4 Determination of Affordability’ (p.39), financial accessibility to 

fluoridated toothpastes relative to household income brackets, was performed using a 

modification of the World Health Organization’s and Health Action International’s 

(WHO/HAI’s) prescribed essential medicines pricing protocol (WHO/HAI, 2003).  Despite 

omission from the WHO’s essential medicines list and the commercial predominance of NaF-

containing toothpastes in South Africa, increased market presence of products containing three 

other chemical forms of fluoride, namely, sodium monofluorophosphate (Na2PO3F), stannous 

fluoride (SnF2), amine fluoride (C6H8FNO) as well as those formulated with a combination of 

active ingredient/s, required that the price of all fluoridated toothpastes be monitored within 

the present study (Figure IX).  
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Figure IX: The proportion of toothpastes containing various chemical forms of fluoride 
available to the South African consumer.   
Two toothpastes did not declare the chemical form of fluoride in labelling of the product and were excluded 
from this calculation (n = 140).   
 
 
The following pertinent points need to be taken into consideration: 

 

• Average household size for the year 2018 was determined by dividing the total mid-year 

population estimate (57 725 606) published by statistics South Africa by the total number of 

households (17 475 529) reported by the Bureau of Market Research (i.e. data released by 

two different corporate bodies) (Statistics South Africa P0302, 2018:2; Bureau of Market 

Research, 2019:4).  The mean household size was thus 3.3 if persons were distributed equally 

across all households and corresponded with data released through the “Living Conditions 

Survey 2014/15” (Statistics South Africa P0310, 2017:11).  Mean household size therefore 

appeared to have remained constant between 2015 and 2018.     

• Daily household income was based on 20 working days per month. 

• As the affordability analyses were performed using the weight of a pea-sized amount of 

toothpaste and as toothpaste density was found to vary between products, to enable fair 

comparison between toothpastes, toothpaste density (weight relative to volume) was 
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standardised across the sample.  An estimated mean density/constant of 1.38g.ml-1 was 

applied across the sample.     

• In general, WHO/HAI’s essential medicines pricing protocol is used to assess the 

affordability of a single course/dosage of a medicine relative to the daily income of the lowest 

paid, unskilled public servant.  If the cost is found to exceed more than a day’s income the 

medicine is deemed unaffordable (WHO/HAI, 2003:93).  For the purposes of this study, 

affordability was evaluated against daily household as opposed per capita income as 

toothpaste is typically shared among all members of a household.  Similarly, a single dose or 

course of toothpaste was taken as the annual household consumption when used in 

accordance with manufacturer’s recommendations.   

• The terms lowest, median and highest priced toothpastes refer to the unit cost (median 

reference price) of the cheapest, median and most expensive products. 

• As evidenced by the results, a majority of households only required a fraction of a workday 

to accumulate sufficient disposable income to purchase the annual dosage of toothpaste. To 

place these fractions into perspective a ranking system was proposed.  When 0.00 to 0.25 of 

a working day was required to earn sufficient income to purchase the annual dosage of the 

toothpaste, the toothpaste was ranked as most affordable, 0.26 to 0.50 of a day, moderately 

affordable, 0.51 to 0.75 of a day, less affordable, 0.76 to 1.00 day least affordable and in 

excess of one day as unaffordable. 

 

7.1.2 Annual Household Therapeutic Dosage 

 

For optimal anti-caries efficacy, oral health professionals recommend that persons brush with 

a pea sized amount, 0.31g (sd ±0,08) of fluoridated toothpaste twice daily (Creeth & Bosma et 

al., 2013:25; DenBesten and Ko, 1996: 277; Fluoride Conversions 0814, 2019; Lewis & 

Milgrom, 2003:333; Packhomov cited in Goldman et al, 2008).  In the present study, a single 

course/therapeutic dosage was therefore defined as the weight, in grams, of toothpaste 

consumed per household of mean size, per annum when used in accordance with these 

recommendations.   

 

In South Africa as well as numerous other countries, labelling standards stipulate that the 

volume, and not weight, of the toothpaste be declared in marking of the product (South African 

Bureau of Standards, 2008:5). This therefore necessitated conversion of the toothpaste volume 
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to weight.  Over a third, 55 (38.7%) of the 142 different toothpastes sampled displayed both a 

volume and average estimated (e) weight in labelling of the product.  These products were used 

to determine a mean toothpaste density.  The mean density was calculated at 1.38 g.ml-1 (sd 

±0.13) and was used to calculate an estimated weight per product by multiplying by the volume 

of the product.  Regardless of whether the product declared a weight on the label, this mean 

density (constant) was applied across the entire sample to standardise the weight relative to the 

volume.  These calculations were necessary as weight was found to vary between toothpastes 

of a fixed volume due to differences in density.  If the assumption was taken that the volume 

of the pea-sized amount of toothpaste was going to remain constant at each use then toothpastes 

of a given volume, for example, 100ml, would be used at the same rate irrespective of variations 

in density and thus weight between products.  As the empirical evidence only made reference 

to the weight of a pea-sized (±0.31g) amount of toothpaste and not volume and as this value 

remained fixed/constant for the purposes of the affordability analyses it was necessary to 

convert the volumes of the products marketed to a weight, but at the same time to enable fair 

comparison between products control for differences in density.  This was achieved through 

determination and application of the mean density.  Twelve toothpastes that were sampled 

through the cross-sectional availability survey were found to only declare a weight in marking 

of the product and for this reason were excluded from the affordability analyses, effectively 

reducing the total sample size to 130 (18 paediatric and 112 adult toothpastes).  

 

For the purposes of the present study the density of the pea-sized amount (0.31g) of toothpaste 

was also considered to be 1.38g.ml-1.  Conversion to a volume revealed that a 0.31g toothpaste 

nurdle was equivalent to 0.225ml (i.e. a pea-size amount of toothpaste approximated a quarter 

of a millitre).  This result was visually confirmed by dispensing a regular toothpaste into a 

syringe and repeatedly dispensing 0.25ml volumes of toothpaste.  Visually 0.25ml of toothpaste 

could be regarded as a pea-size amount.  The validity of the 1.38g.ml-1 constant was further 

confirmed by examination of available medical safety data sheets (MSDS), predominantly 

those provided by the Colgate Palmolive Company that did detail information relating to 

density of a specific toothpaste.  From these MSDS density of toothpastes was found to range 

between 1.33g.ml-1 and 1.51g.ml-1 (Colgate-Palmolive Co., 2015; Colgate-Palmolive Co., 

2016).  The theoretical constant density determined for the purposes of this study therefore fell 

in that range and was accepted.  
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To determine the amount of toothpaste consumed per household per annum, an annual per 

capita usage of 226.46g (0.62 g x 365.25), equivalent to between 1.1 and 5.5 tubes was 

multiplied by the average household size (3.3) to yield a consumption of between 3.6 and 18.2 

tubes per annum. 

 

7.1.3 Cost of Annual Household Therapeutic Dosage 

 

Cost of the annual household dose of fluoridated toothpaste was then calculated for all 142 

fluoridated toothpastes available to the South African consumer by multiplying the median 

reference price calculated for each toothpaste by the number of tubes required per product to 

satisfy annual, household consumption.  If the assumption was taken that the entire household 

constituted either 3.3 children or 3.3 adults then the cost of the annual toothpaste dose per 

household ranged between ZAR84.87 and ZAR568.29 as well as ZAR48.68 and ZAR1407.99 

for the paediatric and adult products respectively, while the median cost for both were 

calculated at ZAR205.24 and ZAR230.98.  

 

7.1.4 Daily, Disposable Household Income/Affordability Analyses  

 

Affordability of the annual toothpaste dose for each toothpaste was evaluated against the mean 

daily disposable income (i.e. income after tax) per household income bracket and presented 

earlier in Table 3A and 3B; pg.41.   

 

Additionally, in alignment with WHO/HAI’s essential medicines pricing protocol, 

affordability was assessed against the income of the lowest paid government worker with a 

worst-case scenario (the government worker being the only employed member of the 

household) applied (WHO/HAI, 2003:93).  The latter, a realistic assumption in relation to the 

reported employment to population ratio of 43.3% (Statistics South Africa P0211, 2018:1).  For 

interest and to gain greater perspective with respect to the severity of financial inaccessibility 

experienced by the most disadvantaged, vulnerable and underserved communities within South 

Africa, affordability was also assessed against the upper and lower bound poverty lines (Table 

17).  Once again, a worst-case scenario was applied (i.e. a household dependent on the income 

of a single member). 
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On application of the Bureau of Market Research’s household income estimates for 2018 

(Table 3A & 3B; p.42), the number of workdays per household income group, required to 

purchase the annual therapeutic dosage of the lowest, median and highest priced adult 

fluoridated toothpastes are depicted in Figures X, XI and XII.  

 

Table 17:  Alternate Income Groups Employed in Affordability Assessments   

Income Group Income/annum Income/Month 
 (Less 1% UIF 

Deduction) 

Income/Day 

Lowest Paid Public 
Servant (3/8 part-time) 

33 612.00 2772.99 138.65 

Upper Bound Poverty 
Line 

 *1183.00 59.15 

Lower Bound Poverty 
Line 

 *785.00 39.25 

 

*UIF deductions not included. 
 

Even though the most expensive adult fluoridated toothpaste is indicated for daily use, this 

product’s predominant marketing claims were of a non-therapeutic, cosmetic (whitening) 

nature.  Furthermore, the total fluoride content declared (950ppm F) was below the critical 

value required for caries inhibitory activity (Benzian et al., 2012:220; Cury et al., 2010:396; 

Kikwilu et al., 2008:298; van Loveren et al., 2005:229; Walsh et al., 2010:3).  It was therefore 

considered highly probable that an individual would not use this product on a daily basis, but 

rather intermittently or halt use once the desired effect had been achieved.  Hence the 

affordability of the highest priced, non-cosmetic, adult fluoridated product per income group 

was also analysed (Figure XIII).  It is important to note that the nine most expensive adult 

fluoridated toothpastes were all directed primarily at a cosmetic indication.  Figure XIII 

therefore displays data for the tenth most expensive product. 
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Figure X:  Number of Workdays Required to Purchase the Annual Household 
Therapeutic Dosage of the Lowest Priced Adult Fluoridated Toothpaste per Household 
Income Group. 
 

 

Figure XI:  Number of Workdays Required to Purchase the Annual Household 
Therapeutic Dosage of the Median Priced Adult Fluoridated Toothpaste per Household 
Income Group. 
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Figure XII:  Number of Workdays Required to Purchase the Annual Household 
Therapeutic Dosage of Highest Priced Cosmetic Adult Fluoridated Toothpaste per 
Household Income Group. 
 

 
Figure XIII:  Number of Workdays Required to Purchase the Annual Household 
Therapeutic Dosage of the Highest Priced Adult Fluoridated Toothpaste (Non-Cosmetic) 
per Household Income Group 
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No adult fluoridated toothpastes were found to be financially accessible) to the lowest grouping 

of low-income earners (Figure X; Table 3A and 3B; p.42).  Likewise, for this group, the number 

of workdays required to accumulate sufficient funds to purchase the annual dosage of the 

median priced and most expensive, cosmetic and non-cosmetic products escalated to 4.9, 30.2 

and 9.5 days respectively (Figures XI, XII and XIII).  This data stood in stark contrast to that 

calculated for wealthy households, income group 8 (Table 3A).  These households earned 

sufficient income in 0.002, 0.011, 0.067 and 0.021 of one working day to purchase the lowest, 

median and highest priced, cosmetic and non-cosmetic adult, fluoridated toothpastes (i.e. 2.88 

minutes, 15.84 minutes, 96.48 minutes and 30.24 minutes respectively).  Alternatively stated, 

households located in the lowest income group took on average 468.5 times (sd ±35.4) longer 

to accumulate sufficient disposable income to purchase the annual therapeutic dose of the 

lowest, median and highest priced, cosmetic and non-cosmetic products.  Of significance is the 

fact that approximately 21.9% (±3.82 million) of South African households were located within 

the lowest group of low-income earners relative to a mere 0.5% (±0.09 million) that were 

considered wealthy (Table 3A; p.42). 

 

On the other hand, only one toothpaste, the highest priced cosmetic adult fluoridated toothpaste 

was determined to be unaffordable for households located within the ‘emerging middle’, 

Income bracket 4 (Table 3A; p.42).  Within this income segment the number of workdays 

required to earn sufficient income to purchase the annual, household therapeutic dosage of the 

lowest, median and highest priced, cosmetic and non-cosmetic adult fluoridated toothpastes 

were calculated at 0.04, 0.17, 1.05 and 0.33.  Excluding the two highest priced cosmetic, adult 

fluoridated products, all toothpastes were found to be ranked as most and moderately affordable 

within this income group (i.e. requiring between 0.01 and 0.5 of a working day to earn sufficient 

income to purchase). Thereafter, for households classed as the ‘realised middle’ (income group 

5) and upwards all toothpastes were deemed affordable.  

 

When all household income groups were aggregated and weighted in accordance with the 

proportion of households falling into each income segment (i.e. the weighted mean), the mean 

number of days required to accumulate sufficient funds to purchase the annual therapeutic 

dosage of the lowest, median and highest priced, cosmetic and non-cosmetic, adult fluoridated 

toothpaste was 0.33 days (sd ± 0.81), 1.6 days (sd ± 3.87), 9.75 days (sd ± 23.56) and 3.07 days 

(sd ± 7.43) respectively.  The fact that only the lowest priced fluoridated toothpaste was 

affordable relative to the weighted mean is indicative of the large proportion of 
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households located within the lower income groups (i.e. 62.4% of households were located 

in income groups 1 and 2; Table 3A; p.42).  The large values obtained for standard 

deviation, in turn, representative of the extent of income inequality prevalent in South 

African society.  On application of the weighted mean, approximately three quarters 

(±72.32%) of commercially available adult fluoridated toothpastes, excluding 11 products 

that did not declare a volume (n=112) were found to be unaffordable to the average South 

African household.   

 

The minimum (critical) daily, disposable household income required, above which the cost of 

the annual therapeutic dose of the lowest, median and highest priced cosmetic and highest 

priced non-cosmetic toothpastes were deemed affordable (i.e. cost ≤ 1 days income) was 

ZAR46.68, ZAR230.98, ZAR1407.99 and ZAR443.84. 

 

The proportion of daily disposable income per household that was required to purchase the 

annual therapeutic toothpaste dose for the lowest, median and highest priced cosmetic and non-

cosmetic adult, fluoridated toothpastes is reflected in Table 18, where any value less than 100% 

represents an affordable product.  As household income declined, the proportion required to 

purchase the annual therapeutic dose of toothpaste increased. 

 

Table 18: Proportion of daily Household Disposable Income Spent on the Annual 
Therapeutic Dosage of the Lowest, Median and Highest Priced Adult, Fluoridated 
Toothpaste per Income Group 

Income 
Groups 

Lowest Priced 
(%) 

 

Median Priced   
(%) 

Highest Priced (%) 
Cosmetic 

Highest Priced (%) 
Non-cosmetic 

1 104.27 494.72 3015.61 950.61 

2 22.59 107.16 653.21 205.91 

3 7.76 36.82 224.46 70.76 

4 3.63 17.22 104.95 33.08 

5 1.79 8.50 51.83 16.40 

6 0.96 4.54 27.65 8.72 

7 0.57 2.72 16.59 5.23 

8 0.23 1.11 6.75 2.13 
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Among the emerging affluent and wealthy (income groups 6–8; Table 18), excluding 

consideration of the highest priced cosmetic adult fluoridated toothpaste, cost of the annual 

household dose of fluoridated toothpaste, in general, represented less than 9% of daily, 

disposable household income (ranging between 0.23% and 8.72%) and positioned in distinct 

opposition to the low income earners (income groups 1 and 2; Table 18) where cost of the 

annual household dose of fluoridated toothpaste, represented in excess of 20% of daily 

disposable household income, ranging between 22.59% and 950.61%.  Dramatically, even in 

contrast to the second lowest grouping of low income earners, the lowest grouping of low 

income earners would have had to spend between 104.27% and 950.61% of daily disposable 

income to purchase the annual household dosage, these figures excluding the nine most 

expensive toothpastes that were primarily directed at a cosmetic indication.  If these are 

included the proportion of daily disposable income that would have been required to purchase 

the most expensive produced inflated to an alarming 3015.61% (Table 18). 

 

On basic statistical analysis of the data using Microsoft Excel 365, annual cost per product and 

as a result the number of workdays per income group required to purchase the annual household 

dosage was found to not be normally distributed.  For all income groups the median in terms 

of both cost and workdays lay below the mean, with a skewness of 3.03, lying outside of the -

2.0 to 2.0 guide range regarded as representative of normality of distribution (Oxford 

Academic, 2016).  Skewing of the Gaussian curve to the right occurred in response to inclusion 

of a small number of exceptionally expensive products, the outliers, into calculation of the 

mean.  Similarly, the kurtosis value was calculated at 13.23 and lay out of the -2.00 to 2.00 

guide range required if the condition of normality of distribution were to be met (Oxford 

Academic, 2016).   

 

Due to the inclusion of outliers as well as the fact that the assumption of normality of 

distribution was violated in order to assess for significant differences between income groups 

non-parametric testing, Kruskal-Wallis followed by post hoc Wilcoxon Signed-Rank tests, 

with Bonferroni correction were performed using Statistical Package for the Social Sciences 

(2015).  As it was logical to assume that significant differences would be encountered between 

the low income and affluent segments, Kruskal Wallis testing was initially confined to the 

lowest and highest five income groups.  The H statistic was calculated at 456.75 and 375.41 

respectively.  In both instances the p-value was determined to be less than 0.00001 and thus 

significant at the 95% confidence interval (⍺=0.05).   
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Despite application of the Bonferroni correction (⍺=0.01), post hoc Wilcoxon Signed-Rank 

Tests revealed that all income groups differed significantly from each other.  Consequently, 

the null hypothesis that there would be no significant difference in the number of workdays 

required between income groups to accumulate sufficient funds to purchase the annual, 

household dosage of adult fluoridated toothpaste was rejected.  As the sample size (n=112) 

exceeded 30 the z-statistic as opposed the W-value was used to evaluate the null hypothesis.  

The z-statistic, between all pairs of income groups, excluding income group 6 to 7 and 7 to 8 

was calculated at -9.1855.  As this value was less than -1.96, the critical value of z, the null 

hypothesis was rejected (StatisticsLectures.com, 2012).  Similarly, the z-score obtained on 

analysis of group 6 and 7 and 7 and 8 were calculated at -8.6818 and -9.0207 well below the 

critical value of z.  In all instances the results of the z-score translated to a p value less than 

0.00001 and were thus, including on application of Bonferroni correction (⍺=0.01) interpreted 

as significant (Wolfram Research Inc., 2019).   

 

In order to achieve adequate, more realistic, insight into the lived reality (financial access 

challenges) experienced by South Africans, impact of household composition, in terms of the 

presence of dependents below 14 years of age (for whom paediatric toothpastes are 

recommended), gender of the household head and household size as well as aspects of 

toothpaste use, most notably nurdle size, were also analysed. 

 

7.1.5 Household Composition 

 

7.1.5.1 Minors below 14 years of age 

 

Importantly, children below the age of 14 years constitute 29.5% (17.03 million) of the total 

South African population (Ndebele, 2019:2).  If the assumption was taken that these children 

were distributed evenly across households (±17.48 million) then on average 1 child would be 

found per household or rather, on application of findings emanating from the ‘Living 

Conditions Survey 2014/15’ (Statistics South Africa P0310, 2017:11), ‘Household Income and 

Expenditure Trends and Patterns 2014-2018’ (Bureau of Market Research, 2019:4) as well as 

a ‘Socio-economic Survey of South Africa’ (Ndebele, 2019:2), a typical South African 

household would comprise 2.27 adults and 1.03 children.   
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The cost, and thus relative affordability, of the annual household therapeutic dosage for a 

combination of the lowest, median and highest priced paediatric and adult non-cosmetic 

fluoridated toothpastes (ZAR77.40, ZAR222.95 and ZAR482.68) excluding the lowest priced 

products, was comparable to that obtained for purchase of the annual therapeutic dosage of 

adult fluoridated toothpastes alone (ZAR45.65, ZAR242.22, and ZAR446.00).  Alternately 

stated, the minimum or critical daily disposable income that a household would have had to 

earn in order for the annual, combined household therapeutic dosage of toothpaste to be deemed 

affordable (i.e. ≤ 1 day income) was ZAR77.40, ZAR222.95 and ZAR482.68 as well as 

ZAR1145.90 when a combination of the highest priced paediatric and cosmetic, adult products 

was taken into consideration, where the unit cost (median reference price) of the lowest, median 

and highest priced paediatric product was ZAR12.99, ZAR18.95 and ZAR52.47.  This, of 

course, neglects expenditure related to the acquisition of other essential daily food and service 

needs.  Notably, the lowest priced adult fluoridated toothpaste was an own label 

brand/generic. 

 

The number of workdays required to accumulate sufficient disposable income per household 

income bracket to purchase a combination of the lowest, median and highest priced (cosmetic 

and non-cosmetic/therapeutic) toothpastes required to satisfy the needs of a household having 

at least one dependent below age of 14 years are displayed in Figures XIV, XV, XVI and XVII.  

The lowest priced toothpastes were found to be financially inaccessible to households located 

within the lowest grouping of low income earners (Figure XIV).  Similarly, for households 

located within the second lowest group of low-income earners, the combined cost of the annual 

household therapeutic dosage of the median priced paediatric and adult fluoridated toothpastes 

was unaffordable, costing in excess of one day’s, 1.03, income (Figure XV).  Excluding the 

combined cost of the annual household therapeutic dosage of the highest priced paediatric and 

cosmetic, adult products which was found to become affordable among the ‘emerging middle’ 

income group, group 4, and upwards (Figure XVI), the cost of the combined annual household 

therapeutic toothpaste dosage for the median and highest priced (non-cosmetic) products were 

deemed affordable to households classed as ‘low, emerging middle’, income group 3 (Figures 

XV & XVII; Table 3A; pg.41).    

 

When income groups were aggregated and weighted in accordance with the proportion of 

households falling into each income segment (i.e. the weighted mean), the mean number of 

days required to accumulate sufficient funds to purchase the annual, household dosage of the 
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lowest, median and highest priced, cosmetic and non-cosmetic, fluoridated toothpastes, for a 

household having a single dependent below the age of 14 years was 0.54 days (sd ± 1.3), 1.53 

days (sd ± 3.74), 7.94 days (sd ±19.17 ) and 3.35 days (sd ± 8.08) respectively.  The large 

values obtained for standard deviation are representative of the large income inequality 

experienced between income segments.  

 

 
Figure XIV:  Number of Workdays Required to Purchase the Combined (Adult & 
Paediatric) Annual Household Therapeutic Dosage of the Lowest Priced Toothpastes per 
Household Income Group. 
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Figure XV:  Number of Workdays Required to Purchase the Combined (Adult & 
Paediatric) Annual Household Therapeutic Dosage of the Median Priced Toothpastes per 
Household Income Group. 
 

 
 

Figure XVI:  Number of Workdays Required to Purchase the Combined (Cosmetic Adult 
& Paediatric) Annual Household Therapeutic Dose of the Highest Priced Toothpastes per 
Household Income Group. 
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Figure XVII:  Number of Workdays Required to Purchase the Combined (Non-Cosmetic 
Adult & Paediatric) Annual Household Therapeutic Dosage of the Highest Priced 
Toothpastes per Household Income Group. 
 
7.1.5.2  Gender of Household Head 

 

In 2018, 60.6% (10.593849 mil) and 39.4% (6.881680 mil) of households were headed by 

males and females respectively (Bureau of Market Research, 2019:8).  Male-headed 

households were found to earn more than double that of their female counterparts, with a 

reported mean annual, disposable income of ZAR264333.10 versus ZAR122329.43 for female-

headed households (Bureau of Market Research, 2019:8).  This translated to an average 

monthly and daily income of ZAR22027.76 and ZAR1101.39 for male-headed and 

ZAR10194.12 and ZARR509.71 for female-headed households.  Disparity in terms of average 

income meant that a greater proportion of the available adult fluoridated toothpastes, excluding 

those that did not declare a volume on the label, were unaffordable for female-headed 

households, with 6.25% of the total sample (n=112) ranked as unaffordable for female-headed 

households versus 1.79% (n=112) for male-headed households.  Take note that relative to 

income distribution data reported by the Bureau of Market Research, the mean disposable 

income for male-headed households fell into the lower end of the ‘emerging middle’ income 

group (group 4), while that for female-headed households fell into the lower end of the ‘low 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

99 

emerging middle’ segment/Income Group 3.  It can be concluded that even on transition to a 

middle-income status, certain products remained financially inaccessible.  

 

The approximate cost below which the annual therapeutic dosage of an adult fluoridated 

toothpaste was deemed affordable was thus ZAR1109.39 and ZAR509.71 for the average male- 

and female-headed household respectively and translated to an estimated unit price, for a 

toothpaste weighing approximately 103.5g (the mode of the toothpaste weights sampled) of 

ZAR152.54 and ZAR70.59. Note that these figures are based on the average household size of 

3.3 persons (Statistics South Africa P0310, 2017:11).  These results appeared positive but can 

be regarded as misleading as the data sourced did not indicate whether mean salaries were 

based on a simple or weighted mean (i.e. due consideration needs to be given to the distribution 

of male- and female-headed households across the income income segments). 

 

7.1.5.3 Household Size 

 

As mentioned previously, the average South African household size calculated using the most 

recently published demographic data was 3.3 persons and corresponded with that reported in 

the ‘Living Conditions Survey 2014/15 (Statistics South Africa P0310, 2017:11).  Based on 

this, if the assumption was taken that no fluctuations in household composition occurred 

between 2014 and 2018, then data that held true during 2014/15 would hold true in 2018.  Thus, 

in application of data emanating from the ‘Living Conditions Survey 2014/15’, when 

household size was analysed according to gender of the household head, female-headed 

households were found to be larger, constituting 3.36 persons as opposed to 3.25 for male-

headed counterparts (Statistics South Africa P0310, 2017:11).  Likewise, when evaluated on 

the basis of gender and dwelling type, a maximum household size of 4.36 persons was obtained 

for female-headed households located within traditional areas and a minimum size of 2.71 

persons for male-headed households found in informal, urban zones (Statistics South Africa 

P0310, 2017:11).  An estimated 52.02% (0.61 million) of households located within traditional 

areas were found to be headed by females, while 60.35% (1.1 million) classed as urban informal 

dwellings were male-headed (Makombo, 2019:744; Statistics South Africa P0310, 2017:11).   

 

The minimum or critical daily disposable income that households subdivided according to 

gender of the household head and dwelling type would have had to earn in order for the annual, 

therapeutic dosage of the lowest, median and highest priced (both cosmetic and non-cosmetic) 
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adult fluoridated toothpastes to be deemed affordable (i.e. ≤ 1 day income) are displayed in 

Table 19.  As is evident toothpaste was found to be more expensive for female-headed 

households on the basis of household size, but as demonstrated in the preceding sub-section 

needs to be further understood in the context that females, in general, earn less than their male 

counterparts (i.e. toothpastes are less affordable/financially accessible for female-headed 

households due to disparity in terms of income earned and number of dependents). 

 

Table 19:  Cost of Annual Therapeutic Dosage of Lowest, Median and Highest Priced 
Adult Fluoridated Toothpastes Relative to Gender of Household Head & Dwelling 
Type 

Toothpaste 
Price 

Female-Headed 
(ZAR) 

Male-Headed 
(ZAR) 

Female-Headed 
Traditional 

(ZAR) 

Male-Headed 
Urban Informal 

(ZAR) 

Lowest 49.57 47.95 64.32 39.98 

Median 235.18 227.48 305.18 189.69 

Highest 
(cosmetic) 

1433.59 1386.66 1860.25 1156.26 

Highest  
(non-cosmetic) 

451.91 437.12 586.41 364.49 

 

Consequently, female-headed households and more specifically those located within traditional 

areas required a longer time (in days) to accumulate sufficient disposable income to purchase 

the annual household therapeutic dosage of the lowest median and highest priced adult 

(cosmetic and non-cosmetic) fluoridated toothpaste (Tables 20A, 20B, 20C & 20D).  Even 

though Tables 20A, 20B, 20C and 20D reflect the number of workdays required by households 

across all income brackets to accumulate sufficient funds to purchase the annual therapeutic 

dosage of toothpaste, it is important to note that households located within traditional and 

urban, informal areas are most likely to fall into the low income categories, income groups 1 

and 2. Notably, all four tables depict a rapid decline in the time required to acquire sufficient 

funds with transition from a low to low emerging middle income status (i.e. between income 

groups 2 and 3). 

 

 

 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

101 

Table 20A: Mean Number of  Workdays Required to Accumulate Sufficient Disposable 
Income to purchase the Annual Therapeutic Dosage of the Lowest Priced Adult 
Fluoridated Toothpaste Relative to Gender of Household Head and Dwelling Type 

Income 
Groups 

Female-Headed Male-Headed Female-Headed 
Traditional 

Male-Headed 
Urban Informal 

1 1.06 1.03 1.38 0.80 

2 0.23 0.22 0.30 0.17 

3 0.08 0.08 0.10 0.06 

4 0.04 0.04 0.05 0.03 

5 0.02 0.02 0.02 0.01 

6 0.01 0.01 0.01 0.01 

7 0.01 0.01 0.01 0.00 

8 0.00 0.00 0.00 0.00 

 

 

Table 20B: Mean Number of Workdays Required to Accumulate Sufficient Disposable 
Income to purchase the Annual Therapeutic Dosage of the Median Priced Adult 
Fluoridated Toothpastes Relative to Gender of Household Head and Dwelling Type 

Income 
Groups 

Female-Headed Male-Headed Female-Headed 
Traditional 

Male-Headed 
Urban Informal 

1 5.04 4.87 6.54 4.06 

2 1.09 1.06 1.42 0.88 

3 0.37 0.36 0.49 0.30 

4 0.18 0.17 0.23 0.14 

5 0.09 0.08 0.11 0.07 

6 0.05 0.04 0.06 0.04 

7 0.03 0.03 0.04 0.02 

8 0.01 0.01 0.01 0.01 
 

In contrasting the mean (weighted) number of work days required for low income earners (income groups 
1 and 2) to accumulate sufficient funds to purchase the annual dosage of an adult fluoridated toothpaste 
between households of maximum size (female-headed in traditional areas) and minimum size (male-headed 
in urban, informal areas), those of maximum size took 1.61 times longer to acquire sufficient income, 
irrespective of whether the low, median or highest priced (cosmetic and non-cosmetic) toothpaste were to 
have been purchased. 
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Table 20C: Mean Number of Workdays Required to Accumulate Sufficient Disposable 
Income to purchase the Annual Therapeutic Dosage of the Highest (cosmetic) Priced Adult 
Fluoridated Toothpastes Relative to Gender of Household Head and Dwelling Type 

Income 
Groups 

Female-Headed  Male-Headed  Female-Headed 
Traditional 

Male-Headed 
Urban Informal  

1 30.70 29.70 39.84 24.76 

2 6.65 6.43 8.63 5.36 

3 2.29 2.21 2.97 1.84 

4 1.07 1.03 1.39 0.86 

5 0.53 0.51 0.68 0.43 

6 0.28 0.27 0.37 0.23 

7 0.17 0.16 0.22 0.14 

8 0.07 0.07 0.09 0.06 

 

 

Table 20D: Mean Number of Work Days Required to Accumulate Sufficient Disposable 
Income to purchase the Annual Therapeutic Dosage of the Highest (non-cosmetic) Priced 
Adult Fluoridated Toothpastes Relative to Gender of Household Head and Dwelling Type 

Income 
Groups 

Female-Headed  Male-Headed  Female-Headed 
Traditional 

Male-Headed 
Urban Informal 

1 9.68 9.36 12.56 7.81 

2 2.10 2.03 2.72 1.69 

3 0.72 0.70 0.93 0.58 

4 0.34 0.33 0.44 0.27 

5 0.17 0.16 0.22 0.13 

6 0.09 0.09 0.12 0.07 

7 0.05 0.05 0.07 0.04 

8 0.02 0.02 0.03 0.02 
 

In contrasting the mean (weighted) number of work days required for low income earners (income groups 
1 and 2) to accumulate sufficient funds to purchase the annual dosage of an adult fluoridated toothpaste 
between households of maximum size (female-headed in traditional areas) and minimum size (male-headed 
in urban, informal areas), those of maximum size took 1.61 times longer to acquire sufficient income, 
irrespective of whether the low, median or highest priced (cosmetic and non-cosmetic) toothpaste were to 
have been purchased. 
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7.1.6 Nurdle Size 
 

The standard length of the head (brushing surface) of an adult toothbrush is approximately 3cm 

(Sasan et al., 2006).  Majority of people do not, as recommended, use a pea-sized amount of 

toothpaste when brushing (Creeth et al., 2013:28).  If, for the purpose of this study it was 

assumed that people used a nurdle of approximately 2cm in length, leaving a toothpaste-free 

margin of ±0.5cm (small margin) at either end of the brushing surface, using fluoride 

conversion factors cited in Fluoride Conversions (2019), the weight of toothpaste used per 

person per brushing approximated 1.32g as opposed 0.31g for a pea-sized amount (i.e. 

toothpaste weight used per capita per annum increased to 962.43g from 226.46g). 

 

The minimum (critical) income above which the cost of the annual, therapeutic dosage of the 

lowest, median and highest priced cosmetic and highest priced non-cosmetic adult fluoridated 

toothpastes were deemed to be affordable (i.e. ≤ 1 day’s income) was ZAR206.90, ZAR981.65, 

ZAR5983.80 and ZAR1886.28 respectively.  Incorrect toothpaste use was thus found to 

dramatically influence affordability.  The difference in cost to purchase the annual dosage of 

the lowest, median and highest priced cosmetic and non-cosmetic toothpaste when a 2cm 

nurdle as opposed a pea-sized amount was used was calculated as ZAR158.22, ZAR750.67, 

ZAR4575.81 and ZAR1442.44 respectively.   

 

The number of workdays required per income group to accumulate sufficient disposable 

income to purchase the annual household dosage of the lowest, median and highest priced 

cosmetic and highest priced non-cosmetic adult fluoridated toothpastes when a 2cm nurdle was 

used are reported in Table 21. 

 

The number of additional days required by households per income group to acquire sufficient 

income to purchase the annual dosage of the lowest, median and highest priced cosmetic and 

highest priced non-cosmetic toothpastes when a 2cm nurdle as opposed pea-size amount per 

brushing was used are reflected in table 22.  
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Table 21:  Number of  workdays required to earn sufficient disposable household income 
to purchase the annual therapeutic dosage of the lowest, median and highest priced 
cosmetic and highest priced non cosmetic toothpaste per income group when a 2cm nurdle 
was used per brushing 

Income Group Lowest Median Highest 
(cosmetic) 

Highest  
(non-cosmetic) 

1 4.43 21.02 128.16 40.40 

2 0.96 4.55 27.76 8.75 

3 0.33 1.56 9.54 3.01 

4 0.15 0.73 4.46 1.41 

5 0.08 0.36 2.20 0.69 

6 0.04 0.19 1.17 0.37 

7 0.02 0.12 0.70 0.22 

8 0.01 0.05 0.29 0.09 

 

 

Table 22:  Number of additional workdays required to earn sufficient disposable 
household income to purchase the annual therapeutic dosage of the lowest, median and 
highest priced cosmetic and highest priced non cosmetic toothpaste per income group 
when a 2cm nurdle as opposed pea-sized amount was used per brushing 

Income Group Lowest Median Highest (Cosmetic)  Highest  
(non-cosmetic) 

1 3.39 16.07 98.00 30.89 

2 0.74 3.48 21.23 6.69 

3 0.25 1.19 7.30 2.30 

4 0.11 0.56 3.41 1.08 

5 0.06 0.28 1.68 0.53 

6 0.03 0.15 0.89 0.28 

7 0.01 0.09 0.53 0.17 

8 0.01 0.04 0.22 0.07 
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7.1.7 Affordability Relative to the Lowest Paid Government Worker as well as the 

Upper  and Lower Bound Poverty Lines  

 

Even though one of the main objectives of the present study was to evaluate the affordability 

of fluoridated toothpastes across the entire wage spectrum, as the essential medicines pricing 

protocol prescribed by the WHO/HAI recommends that the cost of therapy be assessed against 

the daily wage of the lowest paid public civil servant, out of interest this analysis was included 

(WHO/HAI, 2003:93).  A worst case scenario approach was applied in that the assumption was 

taken that the government worker was the sole breadwinner of the household and responsible 

for the purchase of the annual therapeutic dosage of fluoridated toothpaste for the entire 

household, where the average South African household comprised 3.3 persons (Statistics South 

Africa P0310, 2017:11).  

 

In South Africa, in 2018, the lowest paid government worker was employed for three-eighths 

of the working day and received an annual remuneration of ZAR33612 (Table 17) (Department 

of Public Service and Administration, 2018: 2).  Relative to the income distribution data 

published by the Bureau of Market Research for 2018 (Bureau of Market Research, 2019:4), 

these employees were located in the second lowest income group and within the category of 

low-income earners (Table 3A; p.42).  Following the mandatory Unemployment Insurance 

Fund (UIF) deduction of 1% this figure translated to a daily income of ZAR138.65, with no 

personal income tax payable on amounts less than ZAR78150 earned per annum (South African 

Revenue Service, 2019).   

 

When the assumption was taken that the household comprised only individuals above the age 

of 14 years, the cost to purchase the annual household dosage of an adult fluoridated toothpaste 

was deemed affordable for 25 products (22.32% of the total sample; n=112).  The unit cost 

(median reference price) of these products ranged between ZAR8.99 and R24.95.  Those 

products priced at ZAR24.95 per unit were however found to be just (least) affordable, with 

the cost of the annual household dosage (ZAR135.11) approximating one day’s income 

(R138.65). 

 

As stated previously, the minimum/critical daily income required at and above which the cost 

of the annual household dosage of the lowest, median and highest priced (cosmetic and non-

cosmetic) products would become affordable were ZAR48.68, ZAR230.98, ZAR1407.99 and 
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ZAR443.84 respectively.  The lowest paid civil servant therefore needed to work 0.35, 1.67, 

10.15 and 3.2 days to purchase the annual household dosage of the lowest, median and highest 

priced cosmetic and highest priced non-cosmetic adult, fluoridated toothpastes.   

   

On the other hand and theoretically if the constraint was applied that the household comprised 

only 3.3 minors, children below the age of 14 years for whom the use of paediatric fluoridated 

toothpastes is recommended, then the cost to purchase the annual household dosage of a 

paediatric, fluoridated toothpaste was found to be unaffordable for all products (n=18).  The 

minimum/critical daily income required at and above which the cost of the annual household 

dosage of the lowest, median and highest priced paediatric products would become affordable 

was ZAR140.69, R205.24 and R568.29.   The lowest paid civil servant therefore needed to 

work 1.01, 1.48 and 4.1 days to purchase the annual household dosage of the lowest, median 

and highest priced paediatric, fluoridated toothpastes.   

 

When however, the assumptions that the household included minors below the age of 14 years 

and that minors were distributed evenly across all South African households (i.e. the household 

constituted 1.03 children and 2.27 adults) were applied then the minimum/critical daily income 

required at and above which the cost of the combined, annual household dosage of the lowest, 

median and highest priced paediatric and adult products (including both the highest priced 

cosmetic and non-cosmetic adult fluoridated toothpaste) became affordable was ZAR77.40, 

ZAR222.95, ZAR1145.90 and ZAR482.68 respectively.  The lowest paid civil servant 

therefore needed to work 0.56, 1.61, 8.26 and 3.48 days to purchase the combined annual 

household dosage of the lowest, median and highest priced paediatric and adult toothpastes.  

Affordability in terms of purchasing the annual household dosage of only fluoridated adult 

toothpastes or a combination of paediatric and adult fluoridated toothpastes was, excluding the 

lowest priced products, found to be almost comparable. 

 

The cost to purchase the annual household dosage of the lowest priced adult fluoridated 

toothpaste alone or a combination of the lowest priced paediatric and adult products for an 

average household of 3.3 persons thus ranked as moderately (0.35) and less affordable (0.56) 

to a household dependent on the wage of the lowest paid government worker. 
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In order to garner greater insight with respect to the severity/depth of inaccessibility 

experienced by those defined, according to South African standards as living in poverty, 

affordability analyses were in addition run against both the upper bound poverty line (UBPL) 

and lower bound poverty line (LBPL).  Once again, a worst-case scenario constraint was 

applied (i.e. the defined value of the poverty line represented the total monthly income earned 

for a household constituting 3.3 persons).  In 2018 the defined value or monthly income of a 

household located at the UBPL was ZAR1183 and ZAR785 for those at the LBPL (Table 17) 

(Statistics South Africa P0310.1, 2018:3).  This equated to an estimated daily income of 

ZAR59.15 and ZAR39.25 respectively.   

 

Importantly, the estimated daily income (ZAR59.15) of a household located at the UBPL was 

in excess of the average daily household income (ZAR46.69) earned by households falling 

within the lowest group of low income earners and considerably less than the mean household 

income (ZAR215.55) earned for the second lowest group of low income earners (Table 3A; 

p.42).  Households at the UBPL are thus located within the lowest income group.  The number 

of workdays that a household at the UBPL required to accumulate sufficient income to 

purchase the annual household dosage of the lowest, median and highest priced (cosmetic and 

non-cosmetic) adult fluoridated toothpaste were calculated at 0.82, 3.91, 23.8 and 7.5 days 

respectively.  Two products, 1.79% of the commercially available adult fluoridated toothpastes 

(n=112) were found to be affordable, the cheapest as stated previously requiring 0.82 and the 

second cheapest 0.97 of a working day to accumulate sufficient income to purchase the annual, 

household dosage.  Both products, therefore, ranked in the least affordable category, with the 

lowest priced product recognised as an own-label brand/generic and priced at ZAR8.99 per 

unit.  Notably, the second cheapest product was unaffordable to households located within the 

lowest income bracket (Table 3A and 3B; p.41) (i.e. daily household income at the UBPL was 

calculated at R59.15 versus R46.69 in application of the Bureau of Market Research’s data, 

with the annual household cost of the second cheapest adult fluoridated toothpaste recorded as 

ZAR57.58). 

 

Likewise, the number of workdays that a household at the LBPL required to accumulate 

sufficient income to purchase the annual household dosage of the lowest, median and highest 

priced (cosmetic and non-cosmetic) adult fluoridated toothpaste were calculated at 1.24, 5.88, 

35.87 and 11.31 days respectively.  All products were unaffordable for households located at 

the LBPL and aligns with the concept that households living in this degree of poverty do not 
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earn sufficient income to purchase all essential food and non-food items and services and 

consequently must forgo certain essential food or services in favour of a more crucial 

requirement at a specific point in time. 

 

In 2018, a household located at the LBPL required approximately 1.5 times longer than one at 

the UBPL, to accumulate sufficient income to purchase the annual household dosage of an 

adult, fluoridated toothpaste, if the decision had been taken by the head of household to 

purchase toothpaste. 

 

On statistical analysis of the data, in terms of workdays, recorded for households located at the 

LBPL, UBPL and within the lowest group of low-income earners defined according to the 

Bureau of Market Research, an H value of 21.591 was obtained following Kruskal-Wallis 

testing.  This translated to a p-value of less than 0.00002, indicating the presence of a significant 

difference between the three groups at the 95% confidence interval.  Once again post hoc 

Wilcoxon Signed-Rank tests with Bonferroni correction (⍺=0.017) found that significant 

differences occurred between all groups with z-scores of -9.1855 achieved between the LBPL 

and UBPL as well as the LBPL, UBPL and Bureau of Market Research’s income group one.  

All z-scores therefore lay well below the critical value for z (-1.96).  In all instances the p value 

was calculated at less than 0.00001 and the null hypothesis (that no significant differences were 

present between groups) was rejected. 

 

7.2 Discussion 

 

It is universally accepted among the scientific and dental communities that fluoridated 

toothpaste is essential in the prevention of dental caries and forms the foundation of an effective 

oral hygiene regimen (Bratthall et al., 1996: 416; Cury et al., 2004:171; Hargreaves, 1983 cited 

in Zero, 2006; Jenkins, 1985:1298; König, 1993 cited in Hashizume et al., 2003:198; Marinho 

et al., 2003).  Classification of Sodium Fluoride (NaF) as an essential medicine by the WHO, 

further highlights the importance of fluoride in caries inhibition (WHO, 2017:49; WHO, 

2017:37).  Unlike an essential medicine that is used over a prescribed duration, efficacy 

of fluoridated toothpaste in primary prevention requires consistent twice daily usage, 

making it imperative for these products to be cheaper and more accessible relative to 

other lifesaving medicines (Goldman et al., 2008).   

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

109 

The medicines pricing protocol described by the WHO/HAI is used to evaluate the affordability 

of a single course/therapeutic dosage of an essential medicine against the income of the lowest 

paid civil servant (WHO/HAI, 2003:93).  In two separate publications the WHO/HAI deemed 

a drug regimen as affordable when the cost was found to be equal to or less than the income 

earned by a government worker over one or five workdays and that these figures were in fact 

arguable (Olcay and Laing, 2005).  

 

Recommendations emanating from a study that assessed the global affordability of fluoridated 

toothpastes and undertaken subsequent to establishment of the WHO/HAI pricing protocol, 

suggested that a new, more applicable metric and benchmark against which the affordability of 

fluoridated toothpastes can be adjudicated be established.  In defining an appropriate 

benchmark, the authors argued that the ability of low-income earners to meet cost as well as 

viable retail pricing required due consideration (Goldman et al. 2008:6).   For these reasons it 

was decided that for the purposes of the present study affordability be assessed in terms of the 

cost of the annual, household therapeutic dosage of a fluoridated toothpaste relative to the daily 

disposable income earned per household (as opposed per capita use and income) and across all 

income groups, including the low income earners, irrespective of the income segment within 

which the lowest paid government worker was located.  Bearing in mind that households need 

to purchase other essential foods and services on a daily basis, affordability was, in addition, 

ranked in terms of the fraction of the day that was required to accumulate sufficient income to 

pay for the annual household therapeutic dosage, with the least affordable products requiring a 

household to work between 0.76 and 1.00 day to realise cost.  Interestingly, all toothpastes 

were found to be unaffordable to the lowest group of low income earners, while of the 54 adult 

fluoridated toothpastes (n=112) that were deemed affordable to the second lowest group of low 

income earners, an estimated 64.81% of these were found to fall within the less and least 

affordable range.  These findings thus partially confirmed the research hypothesis.  The 

commercially available fluoridated toothpastes were found to be unaffordable to the lowest 

grouping of low income households, while the second lowest grouping of low income 

households enjoyed partial access.     

 

When affordability was assessed across the entire population the fact that almost three quarters 

of the available adult, fluoridated toothpastes (excluding those that did not declare a volume in 

marking of the product) were found to be unaffordable to the average South African household 

signified a dire need for investigation of viable pricing strategies.  
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Frank inequality in terms of affordability was witnessed between all income groups and as 

expected, due to the pervasive dichotomous nature of South African society (Mhlanga, 2018), 

most pronounced between the low income earners and those regarded as affluent or wealthy, 

where it took, on average, 468.5 times longer for a low income household to earn sufficient 

income in contrast to a wealthy one to purchase the annual household dosage of an adult 

fluoridated toothpaste.  Additionally, on application of the one workday, uppermost threshold 

for affordability no adult or paediatric fluoridated toothpastes were gauged as affordable to the 

lowest grouping of low-income households whereas the entire available range was accessible 

by the wealthy.  The same held true for low income households that included a minor and were 

located in the lowest income bracket.  While improvements in terms of financially accessibility 

were realised among the second lowest grouping of low income households, with almost half 

of the entire sample, paediatric and adult (n=130), ranked as affordable, marked inequality 

between this group and those ranked as affluent was still evident.  The injustice of this disparity 

is further contextualised when one considers that 62% of South African households are located 

within the low-income segments while a mere 4.4% are ranked as affluent or wealthy (Bureau 

of Market Research, 2019:4).  In addition to experiencing the greatest burden of disease 

(Barbato and Peres, 2015; Singh et al., 2016; Watt et al., 2018: 970), lack of affordable 

fluoridated toothpastes further compromises the oral and systemic health of the low-income 

earners.  These findings, in turn, re-iterated the overriding observable trend - the poorer the 

household the greater was the proportion of household income (or indirectly the greater the 

number of workdays would be required) spent on acquiring the annual household dosage of a 

fluoridated toothpaste.   

 

Additionally, as consistently publicised by way of corporate bodies and the media, the poor 

spend significantly larger proportions of income (±31%) on the purchase of food in contrast to 

the wealthy (±5.6%), meaning that less money is available to be spent on housing, transport 

and recreation, all of which enhance wellbeing and lifestyle (Statistics South Africa P0310, 

2017; South African Market Insights, 2016).  Conversely, wealthy households allocate a 

majority share to the latter mentioned categories, a fact that serves to further widen the health 

inequity experienced between the poor and wealthy. Inequality in terms of accessibility was 

found to not only be driven by household income, but was, in addition gendered and 

geographical with female-headed households in traditional areas identified as the most 

disadvantaged. Not only did female-headed households earn half that of their male counterparts 

(Bureau of Market Research, 2019:8), but were also responsible for supporting a larger 
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dependent base, typically minors below the age of 14 years (Statistics South Africa P0310, 

2017:11; Statistics South Africa, 2013: ii). This is of particular importance within the context 

of South Africa where women and children are recognised as vulnerable groups and in which 

numerous policies and socially transformative processes have been established and are directed 

at improving their wellbeing.  

 

In terms of affordability a significant need to improve oral health literacy, especially in relation 

to appropriate oral hygiene practices, was identified.  Findings of the present study reflect the 

dramatic inflation in cost and decrease in affordability when toothpaste volume in excess of a 

‘pea-sized’ amount was used.  Empirical and anecdotal evidence has consistently highlighted 

incorrect toothpaste and amount used per brushing (Blinkhorn et al., 2001; Creeth et al., 2013; 

Davies et al., 2003; Harris Dental, 2017; Stobbe, 2019).   In the U.K. 45% of children aged 1.5 

to 4.5 years used a nurdle size at least half the length of the brushing surface of the toothbrush 

head (Hinds et al. cited in Davies et al., 2003).  Likewise, a 2019 study among children aged 3 

to 6 in the US found that 40% used a squeeze of toothpaste extending over more than half the 

toothbrush head (Stobbe, 2019).  Furthermore, in a blog posted by Harris Dental (2017), the 

author commented on the prevailing misconception among adults, predicated on misleading 

marketing, that toothpaste need cover the entire brushing surface.  It is highly conceivable that 

the brushing behaviour of South Africans would not stray far from that described empirically 

and anecdotally.  Importantly, the studies referred to were all undertaken within the context of 

the advanced economies.  It is even more probable that incorrect use would prevail among low 

income earners due to limited access to health care services and oral health education.  The 

efficacy of appropriate education cannot be underestimated.  According to a study by Creeth 

et al. (2013: 28) the volume of toothpaste used decreased by an estimated 20% to 50% 

following parental education around the concept of a pea-sized amount.  

 

7.3 Conclusion 

 

Significant inequalities both horizontally (between income groups) and vertically (within a 

group in relation to gender, geography and number of household dependents) in the 

affordability of this essential preventive care product invokes a call to action to improve 

financial accessibility among the most disadvantaged and vulnerable.  To adequately address 

this challenge a three-pronged approach targeting policy, education and pricing strategies needs 

to be considered. 
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CHAPTER 8: INDUSTRIAL OVERVIEW 

 

SOUTH AFRICAN MACROECONOMIC ENVIRONMENT / OPERATING 

CONTEXT 

 

8.0 Introduction 

 

In response to the multiple challenges and triumphs that South Africa has endured in recent 

times, societal aspects, especially those relating to politics and economics are constantly and 

rapidly evolving.  Consequently to ensure that that the data presented in this thesis is current, 

relevant and fulfils the research agenda, namely, an analysis of the impact of the 

macroeconomic environment or more specifically the impact of the current fundamentals of 

Gross Domestic Product, employment and inflation on the toothpaste industry and implications 

for the consumer, the majority of the data was sourced directly from various public reports 

released by governmental and corporate bodies and from the media.  Although a PESTLE 

analysis was applied in defining the macroeconomic environment, the methodology employed 

in the present study strayed slightly from convention in that it was used to define the operating 

context of the entire supply chain and not that of a single role player or business.  In addition 

to analysis of the political, economic, socio-cultural, technological, legal and environmental 

factors at play and in accordance with emerging trends, ethical factors were also taken into 

consideration.  

 

8.1 Political and Economic Factors 

8.1.1 Economic Growth / Gross Domestic Product (GDP) 

 

GDP is defined as the monetary value of all the goods and services produced by a country and 

assessed on a quarterly and annual basis.  In general, GDP provides a measure of the robustness 

of the economy.  Quarterly GDP figures, expressed as a percentage or ratio relative to the 

previous quarter of the year are used to identify positive or negative growth trends, while the 

annual figure provides the benchmark for the size of the economy (Kramer, 2018).  Positive 

economic growth is characterised by an increase in the demand for labour to meet output, 

allowing for declines in unemployment levels and wage hikes and vice versa.  Importantly, 
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economic growth, in turn, impacts on investor confidence/certainty.  Economists analyse 

negative GDP growth to determine if a country is in a recession (Kramer, 2018). 

 

Irrespective of the brief economic respite and optimism enjoyed early 2018 following the 

election of a new president, Cyril Ramaphosa, cabinet reshuffle and favourable budget speech, 

the economy continued to languish under the legacy of eight years of maladministration under 

president Jacob Zuma and political uncertainty.  The resultant growth and investment slump 

meant that for the first time since the first quarter of 2009, South Africa experienced a technical 

recession (Fin24, 2018).    Poor economic performance during the first two quarters of 2018, 

characterised by a 2.6% and 0.7% contracture of the gross domestic product (GDP) meant that 

South Africa missed Moody’s Investors Service and the South African Reserve Bank’s mean 

economic growth forecasts of 1.5% and 1.3% respectively (Statistics South Africa, 2018; 

Cronje, 2018; South African Reserve Bank, 2018:23).   

 

According to the South African Reserve Bank (SARB), a projected annual economic growth 

trend of 1.3% is exceptionally low and consistent with an economy that has been deprived of 

investment, skills and achieves poor productivity (South African Reserve Bank, 2018:23).  In 

reality the situation is more dire, with South Africa having performed well below potential, 

achieving a 0.4% annual growth rate during the second quarter of 2018, prompting Treasury 

and Moody’s to revise the projected Economic Growth downwards to 0.7% and 0.5% for 2018 

respectively (Trading Economics, 2018; Mboweni, 2018; Omarjee, 2018).  Importantly these 

figures fall dismally short of the goals embedded within the National Development Plan that 

target an increase in economic growth to 5.4% of GDP and in so doing reduces unemployment.  

In actual fact the long-term growth average achieved over the past decade is only calculated at 

1.8% of GDP (Mboweni, 2018).  The difference between the projected economic growth and 

the actual realised is referred to as the economic output gap.  South Africa, as evidenced by the 

long-term growth average, has endured a prolonged period of output below potential (negative 

output gap), affecting the last 35 quarters, a trend expected to persist into 2020.  Multiple 

factors, including, the European Union debt crisis of 2011/12, commodity price plunge of 2015, 

growth shocks and the domestic, politically-induced confidence collapse of 2016/17 are 

deemed responsible for this trend (South African Reserve Bank, 2018:24). 

 

In addition to the poor economic performance witnessed during the first two quarters, data 

available for the third quarter indicates that growth will remain subdued for the remainder of 
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the year (Jason Muscat, senior economist at FNB cited in Niselow, 2018).   An ongoing 

recession will in turn have a deleterious effect on tax revenue and fiscal consolidation, 

increasing the risk of further downgrades in the sovereign credit rating by the major global 

ratings agencies.   

 

At present, Moody’s Investors Service is the sole ratings agency to have retained South Africa’s 

long-term local and international debt rating at one level above sub-investment grade with a 

stable outlook, Baa3 (stable), while Standard’s & Poor’s and Fitch have graded the country at 

one level below sub-investment grade or junk status, BB+ (Niselow, 2018; 

countryeconomy.com, 2018).  Moody’s was due to review South Africa’s debt rating on Friday 

12 October 2018.  The actual ratings action and pronouncement of results has, however, been 

delayed to after the medium term budget policy statement (MTBPS) scheduled for the 24 

October 2018.  A poorly received MTBPS may potentiate a ratings downgrade.  Analysts do 

however anticipate that Moody’s ranking of the country will remain at Baa3, due in part, to the 

favourable market reaction to the appointment of ex-Reserve Bank governor, Tito Mboweni as 

finance minister as well the limited possibility of demotion directly to sub-investment grade 

prior to adjustment of the outlook to ‘negative’, namely, Baa3 (Negative) (Overberg Asset 

Management cited in van Der Merwe, 2018).  Any ratings downgrade will nonetheless prove 

detrimental and lead to a massive sell-off of South African assets, limit government’s ability 

to issue bonds / lend money, heighten investor uncertainty and accelerate Rand depreciation 

(van der Merwe, 2018). 

 

The main negative contributors to GDP growth included the agricultural, transport and trade 

industries, while mining, finance, real estate and the business services industry contributed 

positively (Fin24, 2018).  Unsurprisingly, adverse supply-side shocks in terms of the severe 

drought conditions experienced in the Western Cape, hailstorms that decimated large tracts of 

crops in Mpumalanga as well as uncertainty with respect to how land expropriation without 

compensation will play out have contributed to this outcome within the agricultural sector 

(South African Reserve Bank, 2018).   

 

Another notable negative contributor, and of special relevance to the present study, was a 

decline in household consumption over the second quarter of 2018.  Statistics South Africa 

estimates that during this time period households cut consumption expenditure by 1.3% (Fin24, 

2018).  Largest cuts were noted for spending on transport, food and non-alcoholic beverages 
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and has occurred primarily in response to the VAT hike and sugar tax that came into effect in 

April 2018 as well as the dramatic escalation in the cost of Brent crude (Fin24, 2018).  

Conversely, increases in governmental revenue derived by way of the tax hikes, elevated 

governmental expenditure by 0.7% during the second quarter and as such managed to partially 

offset the full economic impact of diminished household consumption. (Stats SA cited in Fin24, 

2018).  Simply stated, price increases on consumables and services reduce the amount of 

disposable/real income per household and consumers react by curbing consumption (austerity 

measures). 

 

On the other hand, net exports were found to have contributed positively to economic growth 

during the second quarter. Exports were up by 13.7% on the first quarter as a result of increased 

trade in precious metals, mineral and plant products (Fin24, 2018).  Analysis of global 

economic growth for 2017 revealed that half of the growth realised is attributable to the 

advanced economies while a majority of the remaining 50% can be ascribed to China’s 

emerging market (South African Reserve Bank, 2018:11).  Until recently, the Chinese economy 

has been driven by government investment in infrastructure.  Shifts towards a more consumer-

driven economy is now occurring and will lead to reductions in the demand for industrial 

commodities, such as, coal and iron-ore, which, in turn, bodes negatively for South Africa as a 

China-exposed commodity exporter (South African Reserve Bank, 2018:12).  A weakened 

demand for commodities will over the long-term widen South Africa’s current account deficit 

and accelerate inflation.  

 

As is the case in point with China, global happenings impact on GDP.  In response to the global 

financial crisis, low inflation and weak economic growth, the central banks of advanced 

economies, such as the Federal Reserve (Fed) and European Central Bank (ECB) have kept 

interest rates as low as possible.  To achieve this, the European Central Bank (ECB) purchased 

government bonds and corporate debt, to a cost of $30billion.  A minimal interest rate has 

meant that individuals were better able to repay debt, had more disposable income to hand and 

greater purchasing power. The reverse side of the coin was that it was not possible to earn 

interest on cash.  From October 2018, however, the ECB’s purchasing of debt is set to decline 

to approximately $15 billion.  This action will prompt interest rate hikes and lead to a liquidity 

drain.  This liquidity drain will reduce investment in emerging markets (van der Merwe, 2018).   
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Similarly, to date, and to curb accelerating inflation (with an inflation rate of 2.95% recorded 

for July 2018, the highest since 2012) the Fed has implemented an interest rate-rising campaign 

(U.S. Finance Reference, 2018).  Interest rates have been hiked on 3 occasions this year, with 

another scheduled for December and a further three anticipated during 2019 (Oyedele, 2018).   

In general, an increase in interest rates strengthens the value of that country’s currency as it 

attracts foreign investment.  Long-term gains in the strength of the dollar is detrimental to 

emerging economies, such as, South Africa for a number of reasons.  Firstly, it constrains 

investment in emerging economies by way of carry trade.  When the dollar is weak and interest 

rates are low, investors will borrow dollars to invest in high-yield markets.  Strengthening 

therefore stimulates disinvestment from emerging markets (i.e. the high-yield markets) as the 

debt burden expands. Secondly the dollar serves as the reserve currency (i.e. the exchange 

mechanism for international trade in raw materials/commodities).  It therefore follows that if 

the dollar rallies, the cost of commodities priced in non-dollar currencies increases, stifling 

demand, impacting negatively on net commodity-exporters, such as, South Africa.  Thirdly as 

emerging markets each hold varying portions of debt in dollars, any gain in dollar strength 

heightens that debt burden (South African Reserve Bank, 2018:16).   

 

The greater a country’s dollar liability the greater the impact of rising interest rates.  This factor 

in conjunction with strained international relations and U.S.-imposed trade wars, functioned as 

a chief driver of the economic crisis in which Turkey was embroiled (Brown, 2018).    

Unfortunately, in alignment with traditional investor sentiment that emerging markets form a 

single asset class, it follows that events occurring in one emerging economy spread 

contagiously to the others, especially those labouring under similar large current account 

deficits.  Despite the fact that South Africa’s current account deficit is narrower than that of 

Turkey’s and only a small proportion of total South African debt is held in dollars, sell-off of 

the Turkish Lira, elicited an unfair sell-off of the Rand.  As the Rand is highly liquid due to 

it’s’ status as the 20th most traded currency internationally, reaction to any volatility in 

emerging markets is experienced first and most dramatically by South Africa (Pakirisamy cited 

in Wasserman, 2018).  

 

South Africa runs both a fiscal and current account deficit. The budget speech presented in 

February 2018 introduced a number of corrective fiscal measures (including, raising personal 

income tax from 42% to 45% for the highest income bracket, establishment of a sugar tax and 

hiking VAT to 15%) directed at increasing ‘real’ revenue to 4.6% of GDP and consequently, 
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with restrained expenditure, narrow fiscal deficit from -4.3% of GDP to -3.8% of GDP by 

2018/19.  Unfortunately, this fiscal measure was thwarted through maladministration at the 

South African Revenue Services (SARS) that resulted in a R20 billion payment backlog in 

VAT rebates and delayed collection of R7.4billion in corporate income TAX.  Consequently, 

government has overspent by R27.4 billion on the 2018 budget (Mboweni, 2018).  

 

Irrespective of this failing, however, government spending, including primary expenditure 

(spending free of interest payments) continues to outstrip economic and population growth and 

it is for this reason that SARB (2018) forecasts that the fiscal deficit will remain in excess of 

the 3% level. In addition, SARB indicates that a government debt-to-GDP ratio of less than 

40% is growth permitting and provides sufficient leeway to control for unexpected, adverse 

shocks (SARB, 2018:26).  As of October 2018, gross debt-to GDP-ratio stood well above this 

critical level at 55.8%, with projections that this figure would stabilise around 59.6% of GDP 

by 2024/5 (Mboweni, 2018).  Cost of financing the government’s debt exceeded budget by 

R1billion in 2018, with an expected increase to R4.9 billion for the 2019/20 period.  A shocking 

13.9% of government revenue will be used to service debt in 2018/19 (Mboweni, 2018). 

 

In examining the current account it is important to understand that this account is further 

subdivided into a trade and services account, the former referring to visible goods, namely, 

export and imports and the later invisible components - income and transfer components.  The 

deficit generated by the services account is typically three-fold that of the trade account 

(Furstenberg, 2016).  As discussed previously, partially in reaction to improvements in exports, 

the current account deficit narrowed from 4.6% to 3.3% of GDP between the first and second 

quarters of 2018.  According to SARB the current account deficit is likely to remain slightly 

above 3% of GDP in 2018, with Standard bank predicting a mean deficit of  3.4% of GDP for 

2019 (South African Government News Agency, 2018).  A current account deficit of less than 

3% is considered sustainable.  These forecasts are based on increased risks, most notably, a 

depreciation of the Rand and heightened cost of Brent Crude, to the inflation outlook 

(Khumalo, 2018).  

 

Unfortunately, as evidenced, the estimated current account deficit persists at unsustainable 

levels mainly due to payments to Southern African Customs Unions Partners, at around 1% of 

GDP as well as interest and dividend payments to foreign investors. Approximately 40% of 

government debt is held by foreigners.  Even though dividend payments have decreased in line 
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with declining GDP, this effect has been offset by higher interest payments and it is for this 

reason as well as to buoy the economy, that SARB, despite inflationary pressures, kept interest 

rates unchanged during the 2nd quarter of 2018  (South African Reserve Bank, 2018:25).  As 

South Africa participates in a floating exchange rate regime, the larger the current account 

deficit the more undesirable the Rand becomes and the value of the currency depreciates.  

Reducing this deficit will require import compression (i.e. shift towards buying and 

manufacturing locally), elevated exports and improvements in business confidence 

(Furstenberg, 2016).   For South Africa to grow, business owners need to feel optimistic and 

be willing to invest.  Unfortunately, many deterrents, including, political and policy 

uncertainty, Rand/market volatility as well as environmental unpredictability (drought, 

intermittent electricity supply) continue to confound confidence.  To gauge business sentiment 

South Africa makes use of the composite RMB/BER Business confidence Index (BCI).  This 

index is a measure of the unweighted mean of five sectoral indices - manufacturers, building 

contractors, wholesalers, retailers and new vehicle sales.  Confidence is reported on a scale of 

0 to 100, where 0 is extremely dissatisfied and 100 extremely satisfied (Bureau for Economic 

Research, 2018).  Recent data available through Trading Economics indicates that business 

sentiment deteriorated during the third quarter of 2018 to 38 index points and has since declined 

further to 28 in 2019 (Trading Economics, 2019). 

 

Likewise, investor confidence/market sentiment and accruing both local and foreign 

investment is paramount to economic growth.  High-growth countries typically realise 

investment rates in the region of 25% of GDP, emerging markets average around 30% of GDP, 

excluding South Africa, which currently invests less than 20% of GDP (South African Reserve 

Bank, 2018:23).  South Africa is conspicuous as the only emerging economy not in the 

expansion phase.  (Furstenberg, 2016). 

 

8.1.2 Inflation 

 

Inflation is defined as an increase in the price of goods and services and as a result a decline in 

the purchasing power of the currency, while inflation rate refers to the annual percentage 

change in the price level (Investopaedia, 2018).  The consumer price index (CPI) serves as the 

official measure of inflation in South Africa.  Even though inflation is evaluated on a year-to-

year (y/y) basis, CPI figures are publicised monthly via Stats SA.  The CPI is used to calculate 

the cost of buying a predefined/fixed basket of goods and services (Investopaedia, 2018).  
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Currently 412 items are included in South Africa’s basket with the latest content revision 

having been undertaken in January 2017.  Contents of the basket are assessed every 4 years 

and in conjunction with outcomes of the ‘Living Conditions Survey’ as well as other relevant 

demographic and statistical data, decisions are taken to remove, replace or add items or services 

to this basket to provide a more accurate representation of consumer consumption and 

consequently the cost of living.  Four yearly reassessment aligns with international best practice 

that stipulates basket content revision every 5 years (Statistics SA, 2017).    

 

The CPI figures publicised monthly by Statistics South Africa are actually reflective of 

headline inflation.  In essence it is the ‘raw’ data that incorporates the VAT-inclusive price, 

encountered in urban areas, of components of the CPI-basket and apart from scrutinising the 

cost of  pharmaceutical personal care items found in the basket in isolation,  provides the 

inflation data most pertinent to the present study (Investopaedia, 2018; South African Reserve 

Bank, 2018:58).  To analyse the long-term trend, however, core inflation serves as the most 

useful indicator.  Core inflation is calculated to exclude the noise generated by the highly 

volatile components of the basket, namely, food and energy prices that are reactive to acute, 

adverse shocks (drought, global trade wars, political unrest) and that typically only exert 

influence over the short to medium term without impacting on the background inflationary 

trend (South African Reserve Bank, 2018:58).   

 

Inflation is regarded as a macroeconomic fundamental that is rigorously monitored by central 

banks as accelerating inflation has been shown to discourage long-term investment, erode the 

value of the currency, restrict economic growth and lead to a hike in the prevailing interest 

rates (South African Reserve Bank, 2007; Investopaedia, 2018).  To support, protect and 

promote economic growth, the central banks of all countries tightly regulate the balance 

between inflation and interest rates. The two most notable mechanisms driving inflation are 

demand-pull and cost-push.  Demand-pull occurs when interest rates are low, consumers have 

more disposable income, spending increases, prices are hiked as demand expands to outstrip 

supply and the currency continues to devalue.  To limit currency depreciation, curb spending, 

slow inflation and stabilise prices the central bank will hike interest rates to raise debt burden.  

Cost-push on the other hand results from increases in the price of oil and other commodities 

that, in turn, impacts on the pricing of goods (Pettinger, 2016).  It follows that maintaining 

stable prices, a core mandate of the central bank, boosts business confidence, a tenet that 
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economists frequently cite as a prerequisite for economic growth.  A predictable financial 

environment enables businesses to effectively plan for the future. 

 

The cost-push mechanism has been recognised as the most significant driver of inflationary 

pressure in South Africa in recent times.  In addition to massive gains in the cost of goods and 

services subject to administered prices, namely, petrol, diesel, transport, water and electricity, 

other shocks that contributed to increased inflationary pressure, included, a weaker exchange 

rate due to Rand depreciation and higher taxes (VAT of 15% and taxation of sugary beverages 

that came into effect in April 2018).  SARB estimated that the inflationary effects imposed by 

the new taxation measures would start to dissipate in early 2019, with further increases in VAT 

not anticipated as South Africa enters an election year (SARB, 2018:34).  In October 2018, 

however, reduction in household consumption was reported in response to the VAT hike and 

relentless monthly increases in the petrol price and even though taxation effects were expected 

to fade in early 2019, relief would be short-lived as a carbon tax comes would be effected from 

1 June 2019 (Niselow, 2018; Mboweni, 2018).  According to Izak Swart director of Carbon 

Tax at Deloitte South Africa, this would undoubtedly hike both the cost of fuel and to a lesser 

extent electricity, once again spelling doom and gloom for the consumer through the 

administered CPI, but, in turn, forcing a much needed transition to a greener and more socially 

acceptable manner of doing things (BusinessTech, 2018). 

 

Unfortunately, fuel prices are heavily influenced by global factors and geopolitical tensions 

that remain outside of the ambit of local administration.  Despite this lack of control over 

pricing, cost of fuel is incorporated into the determination of the administered CPI due to the 

taxes and levies that are imposed.  The price of fuel contributes 28.3% to the administered 

prices basket (SARB 2018:31).  Both a general and Road Accident Fund (RAF) tax is levied 

against every litre of fuel consumed.  The money collected through the general fuel tax is, as 

the name implies, a general tax administered by treasury and used for any purpose while that 

portion recovered through the RAF levy is directed to the RAF to compensate the victims of 

road accidents (Automobile Association, 2018).  As of April 2018 the general fuel and RAF 

levies stood at R3.37/L and R1.93/L respectively (Automobile Association, 2018).  While 

taxation remains static for a year, monthly fuel price adjustments occur in response to 

fluctuations in international petroleum prices and the Rand/Dollar exchange rate (Automobile 

Association, 2018).  Ongoing political dissent between the US and the leading global oil 

producers of Iran (i.e. US renewal of sanctions on Iran) and more recently Saudi Arabia on the 
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back of the premeditated execution of Washington Post journalist Jamal Khashoggi as well as 

the economic collapse of Venezuela has created an international situation in which demand 

outweighs supply allowing for persistent, exorbitant increases in the price of Brent crude and 

which has proved a significant driver of inflationary pressures in South Africa (Vaughn, 2018).    

 

To relieve pressures on consumers the government scrapped the fuel levies during September 

2018.  This allowed for a deceleration in petrol price to 15.2% from 19.2% during August (Stats 

SA, 2018).  The forecast horizon with respect to fuel inflation, however, remains unpredictable, 

not only in response to ongoing international geopolitical tensions but also due to the possibility 

that government may need to recoup some of the revenue lost to the September intervention. 

Additionally, the RAF represents a source of significant liability and fiscal risk as claims 

continue to exceed income.  This liability is expected to increase from R206 billion currently 

to R393 billion by 2021/22 meaning that large increases in the RAF-levy are a necessity 

(Mboweni, 2018). 

 

The South African Reserve Bank aims to regulate inflation within a target range of 3% to 6%.  

CPI data released by Stats SA for September 2018 indicated that the headline y/y inflation rate 

remained stable from the previous month at 4.9% and within the upper half of the target range.  

Interestingly, headline CPI, for all urban areas, excluding administered prices was calculated 

at 3.9%.  When considered in isolation CPI for administered prices, as at September 2018, 

increased by 10.7% y/y.  Similarly headline CPI for food, non-alcoholic beverages and personal 

care items were reported as 3.4% y/y, 8.4% y/y and 1.2% y/y respectively.  Despite the fact 

that Statistics South Africa releases a complete breakdown of all headline CPI data, 

administered prices, food and non-alcoholic beverages have been highlighted here as the low 

income households and those dependent on the social wage spend the greatest proportion of 

income on these items, with pricing of personal care items, which would include toothpaste, 

having been mentioned for obvious reasons.  Importantly, CPI per expenditure decile 1 and 2 

(i.e. those earning a gross income, prior to taxation, of less than R17721 and between R17722 

and R29475 per annum), for urban areas alone, experienced a general headline inflation rate of 

4.1% and 3.9% y/y (Statistics South Africa, 2018).  It follows that as headline inflation 

continues to increase and disposable income decreases, households will compensate by 

reducing consumption, producing a contractionary economy. Within poorer households greater 

expenditure on food and travel will necessitate sacrifices, not only in terms of the quantity and 

types of food purchased, but also in relation to the buying (or not) of personal care items. 
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The unfavourable environment of political uncertainty, Rand depreciation in the face of rising 

inflation, a technical recession, negative output gap and large, chronic fiscal and current 

account deficits heighten the risk of a ratings downgrade and impacts negatively on exchange 

rate.  A sustained exchange rate depreciation will raise import prices, with the potential to 

elevate core inflation rate to levels in excess of SARB’s 3% to 6% target bracket.  Furthermore, 

the interest rate hikes imposed by the advanced economies (Fed, ECB) will further influence 

the exchange rate and accelerate inflation.   

 

Wages and salaries as well as inflation expectations impact on the services component of the 

CPI basket and are recognised as key influencers of long-term inflation.  Services inflation 

comprising approximately half of the CPI basket is far more stable than goods inflation, for 

example, in the post-crisis period of 2008/9 standard deviation calculated on goods inflation 

was 1.6%, while that for service inflation was only 0.5% (South African Reserve Bank, 

2018:37).  It makes sense therefore that downward modification of long-term inflation will 

necessitate a decline in service inflation and for that to happen remuneration patterns will need 

to change, a challenging stance in consideration of escalating unemployment.   

 

8.1.3 Employment 

 

The government currently employs 1.3 million public servants (Haffajee, 2018).  With the 

state’s wage bill representing the largest item on the budget and posing a significant fiscal risk, 

fears circulated around a plan to lay off 30000 state employees (Bindile and Harper et al., 

2018).  At the start of the labour summit in October 2018, however, the government made 

assurances that no cuts would be made to public service posts (Haffajee, 2018).  Hikes in public 

sector wages during 2018 have exceeded inflation and generated a R20.3billion shortfall 

relative to the initial, projected budget.  Provincial governments have as a result been tasked 

with the responsibility of financing this shortfall. Furthermore, analysis of public sector 

compensation demonstrated that the large increase in wage expenditure was due to increase in 

wages and benefits and not through creation of more jobs or increased productivity (Mboweni, 

2018).  Alternative interventions to easing the wage bill, such as reducing the size of 

parliament’s cabinet from 70 to 20 members, need to be sort. 

 

With South Africa in the throes of a technical recession job losses have accelerated across the 

board.  Dire statistics publicised by Statistics South Africa via the ‘Quarterly Labour Force 
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Survey’, following the second quarter of 2018, indicated that of the 9.6 million people that 

were unemployed out of a total of 37.8 million, 6.1million fell between the ages of 15 and 64 

years (Statistics South Africa P0211, 2018:1).  The Centre for Development and Enterprise 

(CDE) estimate that 860 people join the unemployment line daily (Omarjee, 2018).  

  

Ninety thousand job losses were realised during the second quarter and the unemployment rate 

accelerated to 27.2% from 26.7% in the first quarter.  Data available for the third quarter 

demonstrated that this rate continued to gain momentum by 0.3% with the unemployment rate 

reaching 27.5% and youth unemployment 6.2 million (Fin24, 2018).  In contrasting 

employment statistics between September 2018 and 2017 the greatest number of job losses 

(40000) were realised in the mining sector (Fin24, 2018). Other noteworthy outcomes 

emanating from the ‘Quarterly Labour Force Survey - Quarter 2: 2018’ included (Statistics 

South Africa P0211, 2018): 

• 35 000 job losses in the formal sector 

• 73 000 job losses in the informal sector 

• 3000 job losses in the agricultural industry 

• 29.5% unemployment rate in women compared to men at 25.3% 

• 45.9% unemployment rate for black female youth, followed by black male 

youth at 37.1%, Indian/Asian female youth at 36.3% and 36.1% for coloured, 

female youth. 

• 31.9% unemployment rate for those having an educational qualification less 

than matric. 

 

Escalating youth unemployment and poor educational outcomes are the two most prominent, 

interdependent structural challenges that threaten the performance of the South African 

economy (Lings, 2018).  According to Sadtu (cited in News24, 2018) of the 1 182 011 learners 

that entered Grade 1 in 2006, only 543 000 had written final matric examinations.  As indicated 

via the previously cited employment statistics, the 639 011 children lost through the basic 

education system have limited prospects in terms of securing employment.  There is thus a 

significant need to restructure basic education and in addition to the currently recognised 

academic stream, to establish a vocational stream that caters for the development of practical 

and technical skillsets.   
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Poor educational outcomes also extend to higher education.  On average, only 17% of students 

that register for a bachelor’s degree will graduate.  These statistics reflect that students, in 

general, enroll for study programmes for which they have no aptitude (Lings, 2018).  Once 

again, as for the basic education system, the tertiary education system needs to be reconfigured 

to provide training of a more technical/practical nature. 

 

In addition to the fact that a large proportion of the South African population falls into the 15 

to 64 year age group, unacceptable educational outcomes are at the core of youth 

unemployment.  As of October 2018 youth (15-24 yrs.) unemployment was estimated at 53%, 

excluding the discouraged job seekers (i.e. the hopeless that are no longer actively looking for 

work). When the latter were taken into consideration youth unemployment escalated to 67% 

(Lings, 2018). 

 

The South African population grows at approximately 1.2% to 1.25% per annum 

(Worldometers, 2018).  It is thus a pre-requisite that GDP growth attain the 2% level.  If, 

however, the 600 000 persons that enter the job market each year are taken into consideration 

the economy will at a minimum need to grow at 4% (Lings, 2018). The urgency to correct these 

statistics has been keenly understood by the government with job and investment summits 

having been concluded during October 2018.  

 

8.1.4 Potential Modifiers of Projected Economic Growth 

 

8.1.4.1  Economic Stimulus Policy 

 

To rescue South Africa from the brink of a fiscal cliff, characterised by runaway growth in civil 

service remuneration expenditure, billions of Rand from the fiscal budget having to be 

redirected  towards debt rescue of dubiously managed parastatals, sharp increases in the interest 

payment on government debt and large payments in the form of social grants, president Cyril 

Ramaphosa introduced an Economic Stimulus policy in September 2018, for immediate 

implementation and directed at revitalising the economy.  This policy was developed within 

the framework of a limited fiscus and does not accommodate increased government 

expenditure or borrowing but rather a reprioritisation of spending with funds, in excess of R50 

billion, to be diverted away from poorly performing departments toward those having the 

greatest potential to stimulate economic growth, domestic demand and create jobs, with a 
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special emphasis on investing in rural areas, townships, women and youth.   Of the R50 billion 

in reprioritised funds, R15.9 billion is allocated to infrastructure programmes, enabling 

industrialisation and the Expanded Public Works Programme, while another R16.5 billion is to 

be directed towards selected programmes and restoration of capacity at SARS  (Ramaphosa, 

2018; Mboweni, 2018)     

  

The seven key mechanisms to rejuvenate the economy and restore investor confidence as 

embedded within this policy and which formed the primary focus of the MTBPS include 

(Cronje, 2018): 

1. Easing of restrictive visa regulations to enable ease of travel, especially of skilled 

individuals looking to work or found businesses within South Africa 

2. Establishment of policy certainty through finalisation of the mining charter and 

institution of a 10 person advisory panel to inform and support the work of the Inter-

ministerial Committee on land reform.   

3. Allocation of high demand radio spectrum to enable licensing, increase competition 

within the telecommunications industry, leading to reduced data tariffs 

4. Reprioritisation of government expenditure towards agriculture with an emphasis on 

supporting black farmers entering the sector as well as the labour-intensive farming of 

export crops.  The Land Bank has recommitted itself to the support of emerging farmers 

and reprioritisation of governmental funds will assist this bank to conclude transactions 

of R16.2 billion over the next three to five years. 

5. Revitalisation of industrial parks within townships together with the establishment of 

a township and rural entrepreneurship fund to provide financial assistance to viable 

start-ups and existing businesses.  R668 million has been allocated by the government 

over the medium term for expenditure relating to the renewal of government-owned 

industrial parks within townships. 

6. Immediately employ medical personnel to fill 2200 critical, vacant medical posts in the 

public health sector.  To further this agenda funds to the value of R350 million have 

been made available for recruitment of the necessary employees, while a further R150 

million is allocated to the purchase of beds and linen for those state hospitals and health 

facilities having the greatest need. 

7. Establishment of a R400 billion infrastructure fund that in addition seeks buy-in from 

financial institutions, development banks and private institutions to run with large-scale 
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projects, such as, building of schools, national roads, housing and water infrastructure 

to aid service delivery. 

 

Public confidence in the state’s ability to implement this policy is fundamental to the success 

thereof and it is for this reason, as minister of public enterprises, Pravin Gordon pointedly 

emphasised that the plan tabled by President Ramaphosa incorporates a detailed 

implementation strategy (du Toit, 2018; Omarjee, 2018).   

 

To this end and in addition to the expert 10-person advisory panel that has been convened to 

assist the inter-ministerial committee on land reform, a dedicated team within the presidency, 

the Infrastructural Execution Team, was appointed to oversee projects relating to infrastructure 

and development to ensure that these are managed efficiently on time and within budget (du 

Toit, 2018; Omarjee, 2018).  In the past major public projects have failed due to lack of 

capacity, irregular expenditure and corruption.  

 

Unfortunately, the poor governance exhibited by multiple public ventures, such as, the Giyani 

water project extends to South Africa’s parastatals.  Large sums of money, that our economy 

can ill afford,  has had to be reprioritised towards the debt rescue/recapitalisation of South 

African Airways, R5 billion and the South African Postal Services, R2.9 billion (Cronje, 2018).  

According to Pravin Gordhan, state owned enterprises (SOEs) must play a role in investment 

and payment of dividends to government as opposed to continuously depleting state coffers 

(Omarjee, 2018).  The perilous state of South African parastatals represents yet another 

significant fiscal risk.  

 

Policy success will be further complicated by the ineffective state that President Ramaphosa 

inherited from his predecessor and the persistent internal strife, factionalism, within the ruling 

party of the ANC.  Not only does President Ramaphosa face challenges in terms of a 

constrained fiscus but also with respect to the people that he needs to work with.   

 

Perhaps what has not been stressed enough with respect to this economic stimulus package is 

the fact that government has reached the realisation that in order to grow the economy, prevent 

further indebtedness and protect our only remaining investment rating, there is a need to 

maintain fiscal discipline and that this is unachievable without buy in from the private sector.  

To survive the poor economy, private businesses have chosen to strengthen their balance sheets 
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as opposed to investing in existing or new projects.  South African corporations are recognised 

as being among the least indebted internationally.  The government needs to inspire confidence 

and progress towards this goal is being achieved by the manner SOEs are being restructured, 

corruption is being dealt with and the creation of an enabling, predictable environment through 

finalisation of policy and loosening of regulations that limit the ability of the corporate sector 

to do business.   

 

8.1.4.2 Specialised Investment Envoy 

 

To date the investment envoy has been highly successful, having concluded 150 meetings In 

Johannesburg, Cape Town and nine other countries (Nigeria, Saudi Arabia, United Arab 

Emirates, Singapore, China, Canada, Ireland, London and Poland) within the first five months 

of inauguration (Magubane, 2018).  Additionally, meetings have not yet occurred between 

members of the investment envoy and retailers as well as the insurance and financial industries 

(Ling, 2018).  Despite the fact that the envoy was not responsible for securing deals, but rather 

with showcasing South Africa as a favourable investment destination and to encourage 

investment in the economy primarily through fixed investments as well as greenfield and 

brownfield projects, the envoy has managed to secure $28 billion (approximately R400 billion) 

in investment (Magubane, 2018).  

 

8.1.4.3 Investment Conference 

 

Similarly, outcomes of the investment summit were highly promising with R290 billion 

pledged.  Investment commitments did not only originate from large international corporates, 

such as, Amazon and Alibaba, but multiple, well-known domestic enterprises and entities as 

well.  A sign reflective of improvements in investor sentiment (Ramaphosa and Mabuza et al., 

2018).  Investment secured by way of the special envoys and the investment conference serve 

to compliment the framework agreement signed at the job summit in creation of numerous job 

opportunities. 

 

8.1.4.4 Job Summit 

 

By way of the framework agreement signed at the job summit, business and government have 

undertaken to open up 275000 job opportunities per annum over the next five years (Khumalo 
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and Niselow, 2018).  If one considers the disappointing statistics cited previously (i.e. 860 

persons that join the unemployment line daily) then a simple calculation demonstrates that the 

313900 persons that are or become unemployed annually far outweigh the 275000 vacancies 

that may become available.   

 

8.1.5 Conclusion 

 

Undoubtedly, as can be seen by the detailed description provided above, South Africa finds 

itself in a challenging economic environment the impact of which is experienced most 

profoundly/acutely by the poor.  Prospectively, over the long-term, the true ability of newly 

adopted economic and policy reforms to consolidate macroeconomic fundamentals remains to 

be seen.  

 

8.1.6 Implications for the Toothpaste Industry and Consumer 

 

In the absence of appropriate and sufficient moderation by way of the economic stimulus 

package, successful implementation of employment initiatives and reform certainty, primarily 

with respect to the mining charter and the manner in which land expropriation will play out, a 

foreboding forecast of a depressed economy, increased unemployment and acceleration in 

inflation is likely.   

 

This then raises questions with regards to implications for the consumer and more specifically 

to the present study, the consumer in terms of accessibility to fluoridated toothpastes? 

 

In contrasting the revised, potential economic growth rate (0.7%) against the actual population 

growth rate of 1.2% for 2018 it is understandable that income per capita will decline and /or 

unemployment figures will continue to soar (Mboweni, 2018; Worldometers, 2018).  Simply 

stated less income will be available per household.  Over the medium term the negative 

economic output gap that is anticipated to extend into 2020 and that will continue to limit 

capacity to stabilise national debt, will further constrain household income through ongoing 

depreciation of the currency and escalating inflation (South African Reserve Bank, 2018:24).  

As evidenced by findings of the availability survey, more than three quarters (±77.5%) of the 

commercially available fluoridated toothpastes in South Africa are imported.  Rand 

depreciation and associated exchange rate effects as well as ongoing hikes in the price of Brent 
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crude will thus drive increases in the retail, input and distribution prices of fluoridated 

toothpastes, the impact of which will be experienced most severely by the poor in our society.   

According to Statistics South Africa the current inflation rate for personal care items is 

calculated at a relatively low 1.2% (Statistics South Africa P0141, 2018:8).   

 

When one, however, considers South Africa’s dependence on the international community in 

fulfilment of national toothpaste requirements then it is highly probable that inflation on 

fluoridated toothpastes far exceeds the 1.2% inflation average for personal care items as a 

whole.  Furthermore, if inflation, in general, starts to approximate expectations tightening of 

monetary policy (i.e. increase in interest rates and taxes) will prove necessary, which, in turn, 

will equate to further declines in disposable income for indebted households.  

 

Even though price inflation is expected to be protected from further increases in VAT during 

2019 as South Africa enters an election year, it must be noted that as from April 2019, three 

additional items (feminine hygiene products, white flour and cake flour) become VAT exempt.  

Interestingly, it is the first time that a personal care item has been introduced to the list.  The 

inclusion of these three items on the VAT zero-rated list are projected to generate a revenue 

shortfall of R1.2 billion per annum.  A loss that is economically untenable, but which according 

to the minister of finance benefits the most vulnerable in South Africa and ‘restores the dignity 

of our people’ (Mboweni, 2018).  Even though personal care items are now starting to appear 

on this list (and it makes sense that fluoridated toothpaste that exerts a profound influence on 

oral and systemic health, especially among the impoverished where burden of disease is 

greatest, should be considered for placement on this list), the loss in state revenue that will be 

incurred within the context of weakening macroeconomic fundamentals, renders this approach 

questionable.  Consequently, in addition alternative cost and funding mechanisms need to be 

sort.  

 

One could argue that this poor outlook in terms of toothpaste pricing and declining financial 

accessibility is thwarted to a certain extent by the well above inflation pay increases for public 

servants.  As highlighted in the introduction and study methodology, sodium fluoride (NaF), 

the most commonly encountered active ingredient in fluoridated toothpastes, is classed as an 

essential medicine by the WHO and as a result the pricing and affordability thereof should be 

monitored (WHO, 2017:49; WHO, 2017:37).  When assessing the affordability of essential 

medicines using the WHO/HAI’s prescribed pricing protocol, daily income of the lowest paid 
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government worker is used as the benchmark for comparison against (WHO/HAI, 2003).  As 

toothpaste affordability results would be biased by South Africa’s peculiar public employment 

climate, the fact that public salary payments have increased dramatically and in excess of 

inflation without an increase in the numbers employed by the state and the emphasis of the 

present study on accessibility to fluoridated toothpastes among the low income and social wage 

earners, the pricing protocol has been adapted to make use of income strata in terms of the 

true/disposable income available per household after tax.   

 

In general, if the negative macroeconomic predictions as outlined are realised, key players 

within the toothpaste industry can anticipate declines in earnings and a narrowing of profit 

margins that will hinder not only ongoing operations, but may increase resistance to the 

adoption, implementation and sustainability of social responsibility programmes.  

 

8.2 Socio-Cultural Factors 

 
In general, the two manufacturers, namely, Colgate-Palmolive and GlaxoSmithKline, that were 

found, according to the availability survey, to monopolise the toothpaste industry in South 

Africa, market products that are directed at the entire socio-economic spectrum.  While Proctor 

& Gamble were found to adhere to a similar strategy, the majority of toothpastes produced by 

this company predominantly targeted the middle- and upper-income consumer, with a limited 

range available to low income earners.  Unilever, regardless of the multiple brands 

manufactured, catered primarily to the low to middle income consumer.  Despite this, outcomes 

of the present study clearly demonstrate that not even the cheapest toothpaste types produced 

by any of the four major manufacturers proved affordable to the lowest grouping of low income 

earners and suggest that pricing, especially when one considers that the majority of the South 

African population are classed as poor (Statistics South Africa, 2017:14), needs to be closely 

examined and regulated.  Alternatively, greater generic competition could drive the prices of 

the cheapest name brands lower (FDA, 2017).  Introduction of pricing regulations and 

expansion in terms of the number and type of generic toothpastes available, represent two 

potential threats to the supply chain status quo.   

 

Furthermore, the cheapest name brand toothpastes tend to be restricted to the regular/heritage 

types, with early emergence of herbal products into this price category.  The more advanced 

therapeutic and cosmetic products that target specific intra-oral indications are priced 
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considerably higher and consequently only financially accessible to middle- and high-income 

earners and contrary to population number and disease distribution relative to income (Borghi 

et al. 2009).  The greatest multitude of toothpastes are thus marketed to a minority of consumers 

of greater purchasing power and indicative of the capitalistic nature but also the social injustice 

and inequity entrenched within the industry.   

 

The current market composition, in terms of the increased number of specialised products 

available has occurred not only in response to market saturation and fierce competition between 

the brands, but also due to growing levels of oral health literacy and normative (i.e. on the 

recommendations of the oral health practitioner) purchasing among consumers (Euromonitor, 

2019).  Although adverse macroeconomic conditions and a perception that upper end 

toothpastes are luxury products represent significant risks to the toothpaste industry, this 

increase in oral health knowledge, in addition to the brand loyalty enjoyed by the big brands, 

even among poor consumers, pose significant opportunities that may mitigate these risks to a 

certain extent.  

 

8.3 Technological Factors  

 

Locally and internationally, the toothpaste industry is consolidated, highly competitive and 

dominated by a restricted number of multinationals, such as, Colgate-Palmolive, Unilever, 

Procter and Gamble and GlaxoSmithKline PLC (Cision, 2017; Mordor Intelligence, 2019; 

UKessays, 2018).  In order to remain competitive and relevant within the oral care market, it 

follows that the entire supply chain involved in final delivery of each of the big name brands 

to the consumer will make effective use of the best and latest technologies to ensure a constant 

and sufficient supply, while constantly investing in research and development to identify 

potential avenues for brand extensions and premiumisation (Cision 2017).  Among 

manufacturers delayed release of a new product or a missed opportunity may prove detrimental.  

On the flip side, however, premiering a new product that aligns with consumer trends and 

purchasing behaviours provides an opportunity to achieve gains in market share and encourage 

brand switching behaviour.  

 

Expansion of e-commerce among retailers represents a significant opportunity to the toothpaste 

industry.  In order for all retailers to gain from e-commerce participation is necessary.  

Considerable cost may be incurred through the establishment and management of a website 
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and online shopping platform.  Storage and delivery of purchases to consumers, the logistics, 

in turn, also need to be taken into consideration.  As demonstrated with the present study, two 

of the major retailers surveyed (out of a total of six) did not provide this service.  This exclusion 

poses significant risk to them at a microeconomic level.  Increase in online shopping is a 

potential mechanism to increasing profits as purchasing shelf space within physical outlets 

comes at a premium (Purdy, 2016).   

 

A certain proportion of that profit could then be allocated to offsetting the cost/price of cheaper 

toothpastes marketed within stores.  From the consumers perspective, establishment of online 

shopping platforms allows for more transparent pricing (Sinha, 2000) that dependent on the 

price charged will either promote consumer loyalty or drive brand switching.  

 

Ongoing development of appropriate, novel and targeted marketing strategies, especially 

within the realm of electronic marketing, for example, a constant team of online dental 

professionals able to immediately answer a consumer’s questions, is likely to yield notable 

advantage. 

    

8.4 Legal Factors 

 

It is anticipated that the large multinationals as well as local manufacturers concerned with the 

manufacture and supply of the big-name brands and in fact every participant within the supply 

chain would comply with all safety standards and legislation in operation within the country in 

which they are located.  Non-compliance issues, delivery of an unsafe and/or suboptimal 

product to the consumer increases the risk of loss in public trust, legal liability, brand switching 

and decline in market share. 

 

Within South Africa a range of legislative acts, policies and standards govern the sale and 

manufacture of toothpastes.  For the purposes of the present study only key legislation and 

standards will be mentioned. 

 

In South Africa toothpastes are classed as a cosmetic product.  The primary statute regulating 

the sale, manufacture, import and export of these substances is the ‘Foodstuffs, Cosmetics and 

Disinfectants Act, 1972 (Act No. 54 of 1972; Regulation R1555) (Department of Agriculture, 

1986).  In recent years, especially since the ratification of the Consumer Protection Bill (Act 
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No. 68 of 2008) in April 2010 and operationalization in March 2011, consumer rights and 

protection have garnered increasing attention (Department of Trade & Industry, 2009).  In 

association with this upsurge, amendments to this initial act, ‘Foodstuffs, Cosmetics and 

Disinfectants Amendment Act, 2007 (Act No. 39 of 2007) and food labelling regulations (R146 

of 2010) have been promulgated and focuses, in particular, on revisions to labelling regulations 

as adequate marking is a means to empowering the consumer to make informed choices and 

respecting his/her right to autonomy (Department of Trade & Industry, 2008; Department of 

Health, 2010).  The Cosmetics, Toiletries and Fragrance Association of South Africa (CTFA), 

a body that in partnership with the department of Health, Department of Trade and Industry, 

the South African Bureau of Standards as well as international accredited bodies, provides 

oversight of the cosmetics industry, states that in keeping with ‘new’ cosmetics labelling 

legislation certain compulsory information, namely, brand name, product descriptor, directions 

for use, cautionary statements, ingredient listing and quantity declaration be displayed in 

marking of a product (CTFA, 2014). 

 

According to the CTFA, South Africa ascribes to the European Regulations and Ingredient 

Annex to facilitate import and export and offers an explanation as to why toothpastes marketed 

in South Africa ascribe to both South African (SANS 1302:2008 edition 1.1) and European 

(ISO11609:2010) Standards (South African Bureau of Standards, 2008; European Commission 

for Standardisation, 2010).  While there is no statutory obligation on companies to strictly 

conform to standards as prescribed by the South African Bureau of Standards (SABS) and 

International Organisation for Standardisation (ISO), laws regulating the maximum total 

fluoride concentration that a toothpaste may contain must be mandatorily applied.  Regulations 

relating to the maximum permissible fluoride content that a toothpaste may contain are set out 

in the Medicines and Related Substances Act 101 of 1965 (R510) and state that the total 

fluoride concentration shall not exceed a mass fraction of 0.15% or 1500 ppm F (University of 

Pretoria and South African Legal Information Institute, 2014:11).   

 

According to the Standards Act, 2008 (Act no. 8 of 2008), the mandate of the South African 

Bureau of Standards (SABS) includes the development, maintenance and promotion of South 

African national standards as well as provision of compliance assessment services to industry 

in order to advance South Africa’s international economic standing and competitiveness while 

protecting the health and safety of civil society, the environment and ensuring responsible 

utilization of resources (Department of Trade & Industry, 2008).  Standards generated by the 
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SABS serve as a framework within which all stakeholders should operate to ensure production 

of goods or provision of services of consistent quality.  Affairs of the SABS are governed by 

the Board of the SABS, whose members are appointed by the minister of trade and industry 

(Department of Trade & Industry, 2008).  SANS 1302:2008 (edition 1.1) documentation 

pertaining to toothpastes was ratified by the National Committee SABS SC271B, Cosmetics – 

Toothpastes, was published in June 2008 and supersedes SANS 1302:1980 (edition 1). 

 

Briefly, SANS 1302:2008 documentation provides guidance with respect to the manufacture, 

packaging and marking and compliance assessment procedures for non- and flouridated 

toothpastes.  While all toothpastes should comply with prescribed consistency, abrasivity, pH, 

lead content and stability standards, the actual ingredients used in formulation as well as the 

final fluoride ion concentration, must conform to relevant national legislation.  Sampling and 

compliance assessment, in accordance with a defined methodology, is undertaken on a per lot 

basis when no information pertaining to quality control or testing during manufacture is 

available (South African Bureau of Standards, 2008). 

 

To summarise, SABS regulates formulation and manufacture, packaging and marking as well 

as quantity declarations subject to the Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act 

No. 54 of 1972; Regulation R1555) and the Trade Metrology Act (Act No. 77 of 1973) 

respectively (Department of Agriculture, 1986; Department of Trade & Industry, 1977) while 

fluoride content is managed in accordance with the Medicines and Related Substances Act (Act 

101 of 1965; Regulation R510) (University of Pretoria and South African Legal Information 

Institute, 2014:11). 

 

Further to the laws and standards regulating manufacture, packaging and marking, all 

practicing businesses (i.e. all role players in the supply chain) need to observe tax, business 

and labour laws.  The current corporate income tax (CIT) rate stands at 28% (SARS, 2019) and 

exceeds the mean tax rate observed collectively for Africa (27.46%) and globally (23.62%) 

(Expatica, 2019).  In addition to CIT, all manufacturers (parties) involved in the importation of 

fluoridated toothpastes into South Africa, from a country lying outside of the Customs Union, 

need to observe payment of import duties and taxes.  The import duty rate for the importation 

of cosmetic products into South Africa from a country located outside of the customs union is 

set at 20% (Pitney Bowes, 2019) and payable on the custom value (goods + insurance + 

shipping) of the goods, the so-called added tax value (ATV).  A further 15% VAT is then levied 
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against the ATV (SARS, 2019).   Key legislation regulating the corporate environment and 

labour practices are set out in a multitude of acts, such as, the Companies Act, 2008 

(Department of Trade & Industry, 2015); Basic Conditions of Employment Act, 1997; the 

Employment Equity Act, 1998; Skills Development Act, 1998; Skills Development Levies Act, 

1999; Unemployment Insurance Act, 2001 and the Unemployment Insurance Contributions 

Act (Acts Online, 2019).  

 

In 2018, the World Bank placed South Africa at 82 out of 190 economies in terms of the ease 

of doing business (Trading Economics, 2019). The ease of doing business index provides an 

indication of how conducive the regulatory environment is to doing business as well as the 

protection of property rights.  The higher the ranking (i.e. the lower the numerical value) the 

simpler it is to do business and the stronger the protection of property rights (Trading 

Economics, 2019).  Likewise, the BER business confidence index which provides a means to 

quantifying the sentiment that senior executives of companies hold with respect to current and 

projected developments relative to orders, sales, employment, inventories and selling prices 

stands at 28.  The BER Business Confidence Index is assessed on a scale of 1 to 100 where 0 

represents absolutely no confidence and 100 complete confidence (BER, 2019; Trading 

Economics, 2019).  Currently, ongoing political instability, policy uncertainty particularly in 

relation to land expropriation and ongoing social unrest due to poverty, income inequality, 

unemployment and economic exclusion as well as the unyielding power of the labour unions 

that incessantly year-on-year demand salary increases in excess of inflation are likely to impact 

negatively on the ease of doing business and the business confidence indices.  This, in turn, 

poses significant risk to all businesses, including the toothpaste industry and would inevitably 

translate to a slowing in or downturn of economic growth, prohibit direct foreign investment 

and establishment of new businesses, increase retail prices and narrow profit margins.  

 

8.5 Environmental Factors 

 

With plastics pollution threatening a global catastrophe it is incumbent on all manufacturers to 

package products using recyclable materials (National Geographic, 2019). In order for the 

environmental benefits to be realised, however, appropriate waste collection and recycling 

systems need to be in place. The urgency of this issue has compelled the United Nations to 

draft a global treaty directed at reducing manufacture of single-use plastics (DW, 2019; UNEP, 

2018).  Currently, all toothpastes marketed within South Africa are packaged in recyclable 
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‘plastic’ tubes and outer cardboard cartons.  Further to this ethos the major manufacturers 

through use of pictographs in marking of their products encourage consumers to dispose of 

waste appropriately and save water.  Adversely, however, packaging is estimated to account 

for up to 40% of the final retail price (Goldman et al., 2008). 

 

Locally, in addition to complying with the National Environmental Management Act, ongoing 

global reform with respect to ethical environmental practices will require that all participants 

in the supply chain remain abreast of latest trends, comply with new legislation, such as, carbon 

tax and develop and adopt internal policies that promote adherence to emerging societal 

conventions to ensure that the company upholds a strong public image and retains consumers 

(Investopedia, 2019; Kaplan et al., 2016).  The primary multinationals that dominate the 

fluoridated toothpaste market in South Africa have committed to reducing their environmental 

impact through reduction in green house and carbon gas emissions, responsible sourcing and 

use of raw materials, switching to renewable power, reducing water consumption and 

repurposing waste for beneficial use (Colgate-Palmolive, 2019; GSK, 2019, Proctor & Gamble, 

2019).  Implementing changes in company policy and operational strategy are costly and 

generally confined to the large multinationals that possess the financial backing to do so (Smith, 

2013).  With the evolution of green consumerism, the benefits of participation far outweigh the 

costs of implementation (i.e. risk to the industry lies in non-conformance with societal culture). 

 

8.6 Ethical Factors 

 

Corporate social responsibility (CSR) is emerging as a means for businesses to improve their 

image and promote their brand through philanthropic endeavours (Investopedia, 2019).  As  

most of the large multinationals that monopolise the toothpaste industry in South Africa are 

involved in the manufacture of a wide array of home and personal care products, CSR 

initiatives extend beyond the confines of oral health promotion and frequently in partnership 

with corporate bodies, such as, the United Nations as well as governmental, non-governmental 

and not-for-profit organisations target the broader issue of hygiene and sanitation, mother and 

infant care, prevention of infectious disease and provision of relief aid in times of humanitarian 

crises (Colgate-Palmolive, 2019; GSK, 2019; Proctor and Gamble, 2019; Unilever, 2019).  

Internationally, Colgate-Palmolive does however invest in initiatives that focus exclusively on 

oral health promotion and include celebration of oral health month and the “Bright Smiles, 

Bright Futures” programme (Colgate-Palmolive, 2019).  Similarly, at an international-level and 
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in partnership with the FDI, Unilever through its’ Mentadent P brand has improved oral health 

literacy through school-based programmes, online platforms/social media and community 

projects.  Locally this has involved partnering with the Department of Basic Education in 

provision of the ‘National Schools Hygiene Programme’ that aims to reach 5 million children 

by 2021 (Unilever, 2019).  

 

 8.7 Conclusion 

 

In conclusion political factors define the economic and socio-cultural environment.  The 

economic and cultural environment, in turn, characterised by Inflation, per capita/household 

income, unemployment, taxation, interest rates as well as growth in social consciousness and 

green consumerism directly influence the purchasing powers and behaviours of consumers and 

thus the profits realised/business performance of the toothpaste industry. 
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CHAPTER 9:  PRICING 
 

9.1  Market Size 
 
In the broad sense all economically active, retired persons subsisting on a pension and those 

reliant on the social wage represent potential buyers.  The total population count recorded in 

2018 was estimated at 57.73 million (Statistics South Africa P0302, 2018:1).  Excluding the 

29.5% (17.3 million) of the population aged 15 years and younger, the remaining 40.43 million 

superficially represented the number of potential buyers or market size (Ndebele, 2019:2; 

Statistics South Africa P0302, 2018:1).  Accurate determination of market size on a per brand 

basis, however, would require that penetration rates be taken into account.   

 

Alternatively, for the purpose of the present study, revenue generated through the sale of oral 

care products was used as a proxy for market size.  In 2018, the South African oral care industry 

generated an approximate ZAR 4.1 billion in revenue, with ZAR 2.6 billion attributed to the 

purchase of toothpaste (Euromonitor, 2019:3).  The gross domestic product realised by SA in 

2018 was $366.3billion (or ZAR 4850.5 billion) (Trading Economics, 2019).  Revenue 

generated through the sale of toothpastes thus equated to 0.05% of GDP.   

 

 

9.2  Market Share per Manufacturer/Company (Global Brand Owner/National Brand 

Owner/Local Brand Name)  

 
In terms of sales relating to the oral care market, in general, in 2018, Colgate-Palmolive enjoyed 

greatest market share at 38%, followed by GlaxoSmithKline (GSK), Proctor & Gamble and 

Unilever at 11.5%, 9.5% and 3.5% respectively (Euromonitor, 2019:4).  The percentage market 

share attributed to the most popular toothpaste brands and types, in descending order, are 

reflected in Tables 23 and 24. 
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Table 23:  2018 Market Share of Most Popular Toothpaste Brands (Euromonitor, 
2019:6) 

Brand Name Market Share (%) 

*Colgate Regular 31.9 

Aquafresh 14.9 

Colgate Triple Action 10.1 

Mentadent P 3.8 

Colgate Herbal 3.5 

Colgate Total 2.9 

CloseUp 1.6 

Sensodyne 1.2 

Colgate Junior 0.8% 

Colgate Whitening 0.8% 

Other 28.5 

TOTAL 100 

*Despite growing popularity and recent shifts in brand loyalty towards Aquafresh toothpaste from Colgate 
Regular by the ‘Kasi’ consumer, Colgate Regular retained greatest market share.   
 

Table 24:  2018 Market Share per Toothpaste Types (Euromonitor, 2019:4) 

Toothpaste Type Market Share (%) 

*Regular/Standard  44.8 

Whitening 21.8 

Fresh Breath 15.4 

Total Care 8.0 

Paediatric 6.4 

Sensitive 2.2 

Other 1.4 

TOTAL 100 

*Results in terms of market share for Regular/Standard toothpastes appear to dispute those emanating from the 
availability survey.  Importantly, the availability survey sub-divided toothpastes along different lines and provided 
commentary in terms of the market prevalence of a given type of toothpaste and not sales figures as presented in 
this table.  In other words, despite a greater market prevalence of whitening toothpastes, the regular toothpastes 
captured greatest sales/market share. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

140 

Notably, the majority of the toothpaste brands/types that have acquired greatest market 

share/captured greatest proportion of sales are the more affordable regular/heritage, adult 

brands, a finding that aligns with the socio-economic distribution pattern of South African 

society. 

 

9.3   Ratio Between Locally Produced and Imported Products 

 

Slightly less than one quarter (22.54%) of all fluoridated toothpastes sampled in the present 

study were manufactured locally.  If the sample was analysed according to intended target 

market, either paediatric or adult consumers, then 26% of paediatric and 22% of adult 

fluoridated toothpastes were manufactured locally. 

 

9.4  Cost Comparison between Local and Imported Products 

 

In general, the locally manufactured products were less costly per unit weight of paste and 

frequently marketed in larger volumes (100ml vs. 75ml) and were as a result considered better 

value for money.  Excluding the paediatric toothpastes that are typically marketed in 50ml 

tubes for cautionary reasons, the proportion of local (n=27) and imported (n=85) adult 

fluoridated toothpastes, excluding those that did not declare a volume in labelling of the 

product, sold in 100ml volumes were 37.04% and 21.18% respectively.   

 

In comparing price and cost between the locally manufactured and imported toothpastes, to 

control for volume and weight discrepancies between products, the median reference price was 

converted to an approximate cost per gram based on the ‘standardised weight’ (i.e. weight 

derived through multiplication by a constant factor, mean density of 1.38g.ml-1). 

 

The price distribution of the locally manufactured commercially available paediatric products 

(excluding generic/own-label brands) ranged between ZAR0.188/g and ZAR0.274/g (mean 

ZAR0.223/g ±0.047; median ZAR0.188/g) versus ZAR0.203/g and ZAR0.760/g (mean 

ZAR0.446/g ±0.254; median ZAR0.319/g) for the imported products.  Likewise, the locally 

manufactured adult toothpastes (excluding generic/own-label brands) were found to be cheaper 

than the imported brands, with prices ranging between ZAR0.087/g and ZAR0.314/g (mean 

ZAR0.195/g ±0.071; median ZAR0.193) and ZAR0.077/g and ZAR1.884/g (mean 

ZAR0.417/g ±0.297; median ZAR0.357) respectively.   
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The same held true when the locally manufactured and imported toothpastes were grouped as 

a whole (i.e. paediatric and adult toothpastes combined) with inclusion of the generic/own-

label brands that declared a volume on the label (Figure XVIII).  All toothpastes, generic and 

brand name that were either imported or locally manufactured that did not declare a volume on 

the label (12) were excluded from this comparison (n=130).  Importantly, all generic/own-label 

brands were manufactured outside of South Africa on behalf of a given retailer and were 

comparatively cheaper (in terms of median reference price) relative to local toothpastes. 

 

 
Figure XVIII:  Price Distribution of the Locally Manufactured versus Imported 
Fluoridated Toothpastes:  The cost of the middle 50% (box area) of local and imported toothpastes 
surveyed ranged between ZAR0.143/g and ZAR0.269/g and ZAR0.216/g and ZAR0.483/g respectively. The 
horizontal line dividing the box represents the median value of the price distribution (i.e. the value above and 
below which 50% of the observed prices were distributed).  The median value of the local and imported products 
price distribution was recorded at ZAR0.193/g and ZAR0.357/g, while the mean price (X) for each group was 
calculated at ZAR0.199/g (sd ±0.068) and ZAR0.408/g (sd ±0.291).  The whiskers represent the lowest and 
highest price recorded in each group and the dots the outliers.  The values of the whiskers were recorded at 
ZAR0.087/g and ZAR0.314 and ZAR0.065/g and ZAR0.782/g for the local and imported products respectively. 
Notably, the lowest price observed was for an imported, generic toothpaste.  No low value outliers were observed.  
Four upper value outliers, all brand name products were identified in the imported group.   
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Recognition of the cost effectiveness (and thus improved affordability) of local toothpastes, 

provides strong argument for increasing local production, not only in terms of quantity or 

variety, but also with respect to the volume that is marketed.  Likewise, the low cost associated 

with the generic/own-label brands suggests that increases in generic competition may act as a 

viable mechanism to drive prices lower (Federal Drug Administration, 2017).  

 

At the time of survey, the most commonly occurring retail volumes were 50ml for the paediatric 

and either 75ml or 100ml tubes for the adult consumer.  Of the total paediatric sample, adjusted 

for those that did not declare a volume in milliliters on the label (n=18) 94.4% were sold in 

50ml volumes, while 62.5% and 25% of adult products that declared a volume in milliliters 

were sold in 75ml and 100ml volumes respectively.  As the volume determines purchase 

frequency, inexpensive products marketed in larger volumes are more affordable.  Conversely, 

argument for provision of toothpaste in small volume sachets, especially for those for whom 

the cost of a standard size tube is unaffordable, is also valid (i.e. a need exists to increase 

manufacture and sale of toothpastes in volumes outside of current norms).  Despite a 

preponderance of 75ml and 100ml tube volumes on the market, the trade metrology act makes 

provision for the sale of toothpastes in 15ml, 25ml, 125ml, 150ml, 175ml as well as 200ml.  

Notably, Pepsodent Green Tea, a Unilever-owned and imported brand, is sold locally in a 

150ml volume.  Currently, this is the largest unit volume of toothpaste marketed to the South 

African consumer and is endorsed by the FDI.  Consequently, this toothpaste, regardless of the 

fact that it is an imported product, ranked third in terms of affordability, being financially 

accessible to the second lowest group of low income earners and upwards. 

 

9.5  Tax Duties Imposed on Toothpastes 

 

As described in the preceding chapter (Ch 8, ‘8.4 Legal Factors’) a 20% Added Tax Value 

(ATV) is levied against the custom value of cosmetic products, originating from outside of the 

Customs Union (Pitney Bowes, 2019; SARS, 2019).  The custom value includes the cost of the 

goods, insurance and shipping.  A further 15% VAT is then levied against the ATV (SARS, 

2019). Thereafter as the product progresses through the supply chain, 15% VAT is added at 

each stage in addition to the fee and markup charged by each role player. 

 

 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

143 

9.6    Retail Price – Cost Breakdown 

 

The toothpaste supply chain refers to a series of steps that a toothpaste will pass through from 

manufacture to final receipt by the vendor and delivery to the consumer (Investopaedia, 2019).  

As the toothpaste progresses through this supply chain costs are added and directly influence 

the final retail price charged.  The difference between the retail price or calculated median 

reference price and the manufacture’s selling price represents the value of the cumulative mark-

up across the supply chain (WHO/HAI, 2003:38). Seven potential sources of mark-up exist 

within the supply chain and include cost, insurance and freight (CIF), import duty (where 

applicable), portage (where applicable), inspection charges, distribution margin, retail mark-

up and Value Added Tax (VAT).  The sum of these associated costs equates to the cumulative 

mark-up (WHO/HAI, 2003:38). 

 

Due to lack of access to pricing data pertaining to input costs, the manufacture’s selling price 

for each fluoridated toothpaste produced or presentation in an unusable format (i.e. as an annual 

financial statement in which revenue per product division, such as, ‘hygiene & personal care’ 

was amalgamated), comprehensive analysis (breakdown) of the median reference retail price 

was not achievable and represents a major limitation of the present study.  Manufacturers are 

understood to not commonly publicise this information as they are frequently blamed for high 

retail prices. Unfortunately, gross estimates as to the proportion that each source of markup 

contributes to retail price was also not possible due to the heterogenous nature of price mark-

ups and profit margins realized across and between supply chains.  According to Coughlan and 

Illes cited in Goldman et al. (2008), however, 40% of the manufacturer’s selling price can be 

ascribed to ingredients, a further 40% to packaging and the remaining 20% to labour costs.  

Note that packaging costs contribute an overwhelming burden and signifies a need for 

identification and implementation of more cost effective packaging strategies.  In addition to 

this information, a recent, local press release by Carte Blanche, an investigative journalism 

series, estimated that distribution costs account for 12% of the final retail price of consumables. 

 

9.7 Conclusion 

 

Locally manufactured toothpastes and those marketed in larger volumes were found to be most 

cost effective.  These concepts will be scrutinised in greater detail in the subsequent chapter 

that reflects, among other things, on potential cost control mechanisms. 
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CHAPTER 10: POLICY & FUNDING RECOMMENDATIONS 
 

10.0 Introduction 

 

The present study demonstrated that despite a wide availability of fluoridated toothpastes 

(n=142) in South Africa, 48.21% (n=54) of the 112 adult products assessed for affordability 

were financially accessible to the two lowest income groups, the low-income earners.  Findings 

of the present study demonstrated that the extent of disparity, in terms of affordability (number 

of workdays required to purchase the annual household therapeutic dosage), experienced 

horizontally between income groups was statistically significantly different.  Consequently, 

strategies directed at reducing the price of fluoridated toothpastes could facilitate access to 

these products among the low income earners.  From an epidemiological standpoint, as this 

socio-economic grouping is understood to suffer the greatest burden of disease, an applicable 

(socially and culturally acceptable) and effectively implemented cost control mechanism will 

undisputedly benefit the welfare of the poor to a greater extent than the wealthier groups that 

already enjoy full access and in so doing reduce the oral health inequalities that prevail between 

socio-economic classes.   

 

On the basis of the socio-demographic, macroeconomic and regulatory context, a number of 

pricing policies, government expenditure programmes and private funding schemes aimed at 

improving the affordability of fluoridated toothpastes among low income earners are proposed 

and explored within this chapter.  

 

Discrepancies in household number that arise within this chapter are due to different sources 

of statistical data consulted.  Statistics South Africa reported on the total population count 

(Statistics South Africa P0302, 2018:1), while the Bureau of Market Research (2019:4) 

reported an estimated household number.  In instances where Statistics South Africa population 

data was applied, population count was converted to an approximate household number 

through division by a factor of 3.3, mean South African household size (Statistics South Africa 

P0310, 2017:11).  Importantly, the 2018 household number as reported by the Bureau of 

Market Research on multiplication by a factor of 3.3 approximated/correlated with the 

estimated 2018 mid-year population count published by Statistics South Africa (Statistics 

South Africa P0302, 2018:1). 
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Similar statistical variations with respect to household income and consumption expenditure 

figures were also observed on comparison of reports released by Statistics South Africa and 

the Bureau of Market Research.  In the present study, as the cross-sectional survey in relation 

to the availability and pricing of fluoridated toothpastes was undertaken during the period 

December 2018 and January 2019, to protect the accuracy of results the latest household 

income and expenditure data was selected, namely, that published by the Bureau of Market 

Research.  Data published by Statistics South Africa, however, had to be applied in reporting 

on household expenditure patterns/trends, specifically in relation expenditure on personal care 

items, between and across household income deciles as this information was not provided by 

the Bureau of Market Research. A major limitation of the present study was reliance on over-

aggregated data.  The validity of this data is often debatable - under-skilled, minimally 

supervised enumerators are typically employed, while resource limitations, imposed by the 

scale of the survey, may impact on timely and accurate reporting (McCaston, 2005:2). 

 

10.1 Addition of Sodium Fluoride (NaF) to the Standard Treatment Guidelines 

/National Essential Medicines List (STGs/NEML) 

 

The launch of the WHO’s model essential medicines list in 1977 was lauded as a massive stride 

forward towards attainment of the millennium development goal of health for all.  The list 

arose out of identification of a need to safeguard a sustainable, affordable and physically 

accessible supply of essential medicines necessary to manage the priority healthcare needs of 

a given population/country (Ki-Moon, 2002; Quintile IMS Institute, 2016). Inclusion of a 

medicine on this list is based on disease prevalence, public health relevance, safety and efficacy 

as well as the comparative costs and relative cost effectiveness of the drug (WHO, 2019).  This 

list is therefore evidence-based and, in keeping with this philosophy is updated every two years. 

The lists serve primarily as a framework on which national/domestic governments can draw to 

structure a National Essential Medicines List (NEML) responsive to the unique 

epidemiological profile encountered locally (WHO, 2019). Adoption and establishment of a 

national/domestic EML is however fraught with numerous intricacies, such as, patient 

diagnosis, medicine handling and administration/sustainable procurement/financing, clinical 

expertise, treatment, patient follow-up (Quintile IMS Institute, 2016) and requires that 

appropriate policies and legislative measures be enacted to ensure optimal benefit. 
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Although the model paediatric and adult essential medicines lists are not prescriptive, sodium 

fluoride (NaF) in any appropriate topical formulation, for example, toothpaste, is indexed on 

both as a core medicine (WHO, 2017:49; WHO, 2017:37).  Global epidemiological trends and 

the undisputable safety and efficacy of this compound and fluoride, in general, in prevention 

and management of dental caries supports its inclusion (Benzian et al., 2012:213; Clifton and 

Carey, 2014:95; Hurlbutt, 2011:104; Marinho, 2009:183; Pollick 2018:923; Ullah and Zafar., 

2015:195; WHO, 1994:1). 

 

Unfortunately, South African society bears all the hallmarks (poverty, unemployment, low 

educational attainment, limited access to health services, violence, discrimination) associated 

with poor health/oral health outcomes (Barbato and Peres, 2015; Singh et al., 2016; Watt et al., 

2018: 970).  Consequently, as South Africa works towards transformation of civil society in 

which all persons, without discrimination, can enjoy “… the highest attainable standard of 

physical and mental health conducive to living a life of dignity” (Shiman, 1999), it is imperative 

that proven, effective interventions be implemented.  Additon of NaF to South Africa’s 

Standard Treatment Guidelines and National Essential Medicines Lists (STGs/NEML) 

represents one such strategy.   

 

Since the institution of the first democratically elected government in 1994, reforms within the 

health care sector have been directed towards ensuring an equitable access to services and 

medicines that included, among other things, development and introduction, in 1996, of 

STGs/NEML.  To date, 12 editions directed at primary health care and paediatric and adult 

hospital-level care have been released (Perumal-Pillay and Suleman, 2017:1).  Medicines are 

judiciously added too and deleted from this list on the basis of sound, scientific evidence and 

in accordance with criteria employed by the WHO (WHO, 2019).  Broadly, the selection 

process hinges on health economic, pharmaco-economic and ABC analyses with, tenders, 

pricing, international trends, international and local treatment guidelines, therapeutic classes 

and quality adjusted life years being taken into consideration (Perumal-Pillay and Suleman, 

2017:8).   

 

As described previously, on the basis of the epidemiological data and recognition of dental 

caries as a disorder of public health relevance as well as the safety, clinical efficacy in terms of 
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prevention and reversal/remineralisation of carious lesions (Clifton and Carey, 2014:95; 

Hurlbutt, 2011:104; Marinho, 2009:183; Pollick 2018:923; Ullah and Zafar., 2015:195), the 

‘relative’ affordability/cost-effectiveness, indirectly in terms of reduced morbidity and 

productivity losses and directly through decreased expenditure on costly therapeutic/restorative 

care (Listl et al., 2015:1355; Righolt et al., 2018: 501), of NaF-containing topical preparations, 

provides compelling argument for inclusion of NaF, more specifically fluoridated toothpastes 

that have garnered international recognition as the gold standard (Pollick, 2018:925) on South 

Africa’s STGs/NEML.  The major challenge faced, however, is the fact that in South Africa, 

toothpastes are classified as a cosmetic (Act No. 39 of 2007: Foodstuffs, Cosmetics and 

Disinfectants Amendment Act, 2007).   

 

Since 2017, the Medicines Control Council (MCC)/South African Health Products Regulatory 

Authority (SAHPRA) have acknowledged that a broad category of products that exist at the 

cosmetic-medical-medical device interface can be regarded as borderline products and it is here 

that fluoridated toothpastes most aptly fit (Medicines Control Council, 2017:5).  In other words, 

fluoridated toothpastes not only cleanse and beautify the dentition, but, in addition, prevent 

dental caries and remineralise active carious lesions.  Notably, America categorises toothpastes 

as an over-the-counter drug (Sandier, 1997:3). 

 

Acknowledgement of NaF-containing toothpastes or all effective fluoridated toothpastes 

(containing the three other chemical forms of fluoride or a combination thereof) as an essential 

medicine within the South African context will require registration with and market 

authorization from the MCC/SAHPRA (Gray et al., 2016:40).  It is suggested that initially 

advocacy for addition of fluoridated toothpastes to the NEML be restricted to the NaF-

containing products.  As NaF is indexed as a core medicine on the World Health Organisation’s 

model essential medicines lists (WHO, 2017:49; WHO, 2017:37) and as these lists are intended 

for use as a guide on which local governments can draw to structure their own NEML (WHO, 

2019), this will facilitate advocacy specifically for the inclusion of NaF-containing products.  

Secondly, a wealth of empirical evidence has demonstrated the superior stability (retention of 

a sufficient bioavailable fluoride content over a longer duration) of the NaF-containing 

toothpastes relative to the other formulations and more specifically those containing sodium 

monofluorophosphate.  This is especially true when toothpastes are stored and handled under 
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non-ideal ambient conditions, such as, extremes in temperature and frequently found to occur 

in South Africa (Benzian et al., 2012:219; Cury et al., 2010:399; de Freitas, 1984: 30; de 

Oliviera et al., 2003:25; Hashizume et al., 2003:193; Kikwilu et al., 2008:298).  As lengthy 

processes are followed in registration and addition of a drug to the NEML (Perumal-Pillay and 

Suleman, 2017:8), to expedite availability to the sectors of civil society that currently 

experience access challenges, a policy that fast-tracks registration and authorisation is 

necessary.  Fortunately, the Medicines Act, Section 15(2)(b) makes provision for all medicines 

selected for inclusion on the EML as well as any other  medicine that in the opinion of the 

Minister of Health are indispensable to national health, be subjected to procedures that 

prioritise and expedite application and registration.  The MCC has an obligation to complete 

fast-track applications within nine months of receipt of the request (Hassim et al., 2007:458). 

 

The ramifications of inclusion will allow for a human rights-based and legal approach to be 

invoked to ensure sustainable, accessible (physically and financially) provision of NaF-

containing toothpastes to all persons.  A human rights-based approach, in turn, pays particular 

attention to disadvantaged and excluded communities, such as, the poor, while simultaneously 

facilitating all population groupings to attain equitable outcomes (Oehlke et al., 2017:10.4).  In 

other words, the concept of the health continuum is preserved. 

 

The right to health, not only an absence of disease and infirmity, but a state of complete 

physical, social and mental well-being (WHO, 1948) is pivotal in enabling persons to exercise 

his/her other rights, including economic participation and realization of a satisfactory standard 

of living (SAHRC, 2002:95).  Attainment of optimal health and well-being is however 

predicated on adequate access to health care services and essential medicines.  Contained 

within the Bill of Rights, Chapter 2, Section 27 (1a) of the South African constitution is the 

right to access health care services (Constitution of the Republic of South Africa, 1996).  

Importantly, in accordance with the constitutional court’s decision in ‘Minister of Health v 

Treatment Action Campaign (No 2) 2002 (5) SA 721 (CC), access to health care services 

includes access to medicines (Hassim et al., 2007:445).   

 

Furthermore, the constitution instructs government to “take reasonable legislative and other 

measures, within its available resources, to achieve the progressive realization…” of this right.  
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Despite use of the terminology “progressive realisation’, the Limburg Principles stipulate that 

government has a duty to proceed as expeditiously as possible towards full realisation of the 

right and must take immediate action to provide minimum core entitlements (SAHRC, 

2002:95).  In addition, the constitution in Chapter 2, Section 7(2), obliges the state to respect, 

protect, promote and fulfill all rights enshrined within the Bill of Rights.  When interpreted 

from the perspective of the right to health/oral health, the obligation of ‘respect’ requires that 

government guarantee access to healthcare services, taken to include preventive care and 

essential medicines, such as NaF once selected for inclusion on the NEML, for all, while the 

duties encompassed by ‘protect’, ‘promote’ and ‘fulfill’ include enactment of appropriate 

legislative, administrative, budgetary, judiciary and promotional/educational measures towards 

full realisation of health and will, for example, include, regulation of the marketing of 

medicines (or in this case a borderline cosmetic-medical product) by third parties or ratification 

of public policy to enable access to fluoridated toothpaste by all societal sectors. (Constitution 

of the Republic of South Africa, 1996; SAHRC, 2002:96; Hogerzeil, 2003:25).   

 

The founding doctrines embedded in our constitution are re-iterated in article 12 of the 

International Covenant on Economic, Social and Cultural Rights (ICESCR), ratified by the 

South African government in 2016 and provides for: “enjoyment of the highest attainable 

standard of physical and mental health conducive to living a life of dignity” (Shiman, 1999). 

Implicit within this statement is a need to ensure that health care facilities, goods (such as, 

essential medicines, interpreted to include fluoridated toothpastes for the purpose of the present 

study) and services are available in sufficient quantity, are physically and economically 

accessible to all and are socially and culturally acceptable and of appropriate quality. 

 

Contingent on the constitution a number of local policy documents, including the ‘National 

Development Plan (NDP), 2030’ and National Oral Health Strategy (NOHS), have been 

established and are in a process of progressive operationalisation.  The overriding goal relating 

to health promotion and embedded within the NDP 2030 vision statement is to reduce disease 

burden to manageable levels (National Planning Commission, 2012:329). A manageable status 

quo, however, will require presence of a well-resourced, capable health system responsive not 

only to the therapeutic, but also preventive needs of its citizens.   
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Adversely, South African society is confronted by a quadruple burden of disease - 

infectious/communicable diseases predominantly HIV and comorbid TB, mother and infant 

mortality, non-communicable disease (NCDs) and violence, trauma and injury (National 

Planning Commission, 2012:331).  To address this unique epidemiological challenge and 

reduce burden, the NDP identifies nine long-term health goals to work towards.  Of particular 

relevance to the present study are Goals 4 and 8 (National Planning Commission, 2012:333-4).  

Goal 4 relates specifically to reduction of NCDs, while 8 is concerned with universal health 

coverage/provision of an equal standard of care to all citizens, regardless of income.  

Importantly, dental caries has come to be recognised as a NCD due to the risk factors this 

condition shares/has in common with the other non-communicable, lifestyle diseases (i.e. 

cardiovascular disease, obesity, diabetes, cancer).  Additionally, a wealth of empirical evidence 

has demonstrated a strong association and bidirectional interplay between oral conditions, 

cardiac disease as well as diabetes (Bahekar et al., 2007:830; Cassanova et al., 2014. 433; 

Molina et al., 2016:209).   It therefore follows that any strategy aimed at reducing NCD burden 

to manageable levels will need to target oral health as well. 

 

Likewise, the primary aim of the national oral health strategy is directed at improving the oral 

health of all citizens through oral health promotion, prevention and to adequately treat, monitor 

and evaluate oral diseases (DoH, 2004:1).  This policy document prioritises oral health 

promotion and disease prevention and recognises a need, at both a national and provincial level, 

for institution of a community water fluoridation scheme or alternative fluoride measures in 

collaboration with the National Fluoridation Committee (DoH, 2004:1-2). 

 

In 2015, 193 nations, including South Africa, committed to and adopted the Sustainable 

Development Goals, a set of goals to be attained by 2030 (UNDP, 2015).  Of significance is 

Goal 3 which requires that measures be taken to “ensure healthy lives and promote well-being 

for all at all ages” (UNDP, 2015).  Achievement of this goal requires that health coverage and 

access to effective, affordable, essential medicines be available to all persons (UNDP, 2015; 

(Oehlke et al., 2017:10.2). While government holds core accountability in provision of 

essential medicines, the private sector shares this responsibility.  According to the ‘UN Guiding 

Principles on Business and Human Rights’, the private sector, including 

pharmaceutical/cosmetic companies, must take responsibility for violation of human rights in 
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access to essential medicines and must address such impacts when they occur (United Nations 

Office of the High Commissioner, 2011:13; Oehlke et al., 2017:10.5). 

 

Based on the aforementioned constitutional, legal and policy documents, it follows that if  NaF-

containing toothpastes were to be added to the NEML or at a minimum gain recognition as a 

product central to realising health, lack of financial accessibility among the poor, denial of 

basic human rights and exclusion from a life lived in dignity, can then be elevated to the rank 

of legal entitlement and would compel government as well as the large pharmaceutical and 

cosmetic multinationals to take measures to guarantee accessibility among the poor and low-

income earners (i.e. redirect resources, including public financing through sufficient budget 

allocation, towards addressing this challenge). 

 

Within the framework of a human rights-based approach, the government has a duty to assume 

different levels of obligations with respect to different communities, based on each 

community’s unique challenges (socio-economic, morbidity, mortality) and needs.  In terms of 

essential medicines, the government has a constitutional duty to guarantee a sustainable, 

physically accessible and affordable supply.  Even though at present, all listed essential 

medicines are provided free of charge to uninsured public health sector users through primary 

care facilities (Gray et al., 2016:40), this obligation does not imply that NaF-containing 

toothpastes, following addition to the NEML, be provided free, but rather that measures be 

implemented to enable accessibility for all, for example, through policies (establishment of an 

appropriate legal framework) and/or funding mechanisms that make provisions for scale of 

means tested, partial subsidisation or provincial department obligation to allocate a proportion 

of their equitable share and later once universal coverage is fully operationalised, a portion of 

the centralised, National Health Insurance (NHI) budget towards this purpose.  

  

Likewise, establishment of a private fund, such as, the Central Toothpaste Fund (CTF), 

discussed later within this chapter, could be directed at or contribute towards partial 

subsidisation for the poor.  What would it have cost government, in 2018, to partially subsidise 

fluoridated toothpaste for households located at and below the FPL and LBPL?  Using the 

mean daily income earned by households located within these segments and with reference to 

Section 10.6, ‘Bolstering of Generic Competition’, it was estimated that the critical cost per 
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gram at which a toothpaste would have been deemed affordable (i.e. costing equivalent to one 

day of household income) to households located at the FPL, in 2018, was ZAR0.0366/g or 

ZAR3.66 per 100g tube.  The median reference retail price of the most inexpensive NaF-

containing toothpaste, in 2018, was recorded at ZAR8.99.   

 

Approximately 5.42 tubes of this toothpaste, having an estimated weight of ±138g, was 

required to meet the annual therapeutic dosage of an average household comprising 3.3 persons 

(Statistics South Africa P0310, 2017:11).  The estimated cost per gram is thus ZAR0.065. The 

government would therefore have had to subsidise the cost of the lowest price toothpaste by 

approximately ZAR0.0285 per gram or ZAR3.94 per tube and ZAR21.35 per household of 

mean size per annum.  This annual subsidisation increases to ZAR 23.64 per household per 

annum if the additional half a tube that will be provided and not consumed is taken into account.  

If 4.41 million households were located at and below the FPL in 2018 (Statistics South Africa 

P0310.1, 2018:3; Statistics South Africa 03-10-06, 2017:14; Statistics South Africa P0302, 

2018:1; Statistics South Africa P0310, 2017:11) the government would have had to have spent 

± ZAR104.25 million to partially subsidise and protect access to fluoridated toothpaste for 

these households, assuming that the lowest priced NaF-containing toothpaste on the market 

was a quality, effective product.     

 

Likewise, partial subsidisation of the lowest priced NaF-containing toothpaste for households 

located at the LBPL and between the FPL and LBPL, in 2018, was crudely calculated at 

ZAR27.20 million per annum, once again assuming that this product was an effective one 

(Statistics South Africa P0310.1, 2018:3; Statistics South Africa 03-10-06, 2017:14; Statistics 

South Africa P0302, 2018:1; Statistics South Africa P0310, 2017:11).  The government would 

therefore have spent a combined estimated total of ZAR131.45 million, a mere 0.003% of GDP, 

to partially subsidise and protect access to a fluoridated toothpaste for all households located 

at (and below) the LBPL.   

 

According to findings of the cross sectional affordability survey, the mean daily income earned 

by households located at the UBPL (Statistics South Africa P0310.1, 2018:3) was sufficient to 

purchase the 3 most inexpensive toothpastes marketed at that time and consequently partial 

subsidisation would not have been required for this sector.  Government would have had to, 

however, account for households that earned a daily income in the range between the mean 

daily income values realised at the LBPL and UBPL (for want of a better description, the 
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missing middle). Implementation of a partial subsidisation strategy is likely to be complex and 

quite possibly best achieved through registration of qualifying households with their local 

primary or community health care centres.  Presumably, once universal coverage comes into 

full operationalisation, a point at which all South Africans will depend on a single healthcare 

system, income and economic data pertaining to each individual will be contained on a 

centralised database and will facilitate identification and extent of partial 

subsidisation/coverage required by those in need.   

 

The institution of mechanisms to protect against resale of toothpastes by beneficiaries of this 

subsidisation scheme to other members of the public is advisable and could, for example, 

include a return packaging requirement, where the empty toothpaste tube needs to be returned 

on purchase of the next tube.  In this way the empty tubes can then be collected and the plastic 

recycled. 

 

Over the long term expenditure relating to roll out, administration and maintenance of an 

efficient, sustainable financing programme will be offset by reduced demand for costly 

therapeutic and restorative dental services and may eventually allow for savings to be realised. 

Alternatively, government can introduce or implement current, existing legislation too directly 

or indirectly, through, for example, policies promoting increased competition, regulate pricing 

as well as protect against product withdrawals from the market on the back of this regulation.  

Pricing regulation will need to be directed across the entire supply chain and not target 

manufacturers in isolation (Hassim et al., 2007:441).  In 2005, in the case of ‘Minister of Health 

v New Clicks South Africa (Pty) Ltd’ the constitutional court ruled that the Medicines Act 

permits government to control prices and that when it carries out this mandate it must do so in 

a reasonable manner to protect against withdrawal and unavailability (i.e. if a manufacturer is 

forced to reduce price too far, they may simply choose to not sell their product in South Africa) 

(Hassim et al., 2007:445).   

 

Numerous pricing policies aimed at improving affordability can be implemented and include 

external reference pricing, establishment of local benchmark pricing distributions relative to 

household income (so-called equity pricing), mark-up regulation, promoting competition 

through, for example, increased availability of generics, encouraging local manufacture and 

regulation of import duties and sales taxes (Hassim et al., 2007:443; WHO/HAI, 2011:ix).  A 
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number of these policy suggestions as well as financing strategies are proposed and 

investigated further in the subsequent sections. 

 

10.2 External Reference Pricing (ERP) 

 

External reference pricing used primarily in the pharmaceutical industry is defined as the 

process whereby the national target/benchmark price of a drug is determined through 

comparison to the fee charged for the same drug in a ‘basket’ of reference countries.  This 

reference price is then either rigidly applied or used as a benchmark for negotiations by 

institutional purchasers and/or price regulators (Espin et al., 2011:2).  

 

Currently, South Africa in conjunction with a number of other criteria, such as, legislation, 

pharmaco-economic, health economic and cost-effectiveness analyses employ ERP in drug 

price setting and procurement (Perumal-Pillay and Suleman, 2017:18; Espin et al., 2011:1).  

The price used as reference for both on-patent and off-patent medicines is the manufacturers 

selling price (MSP) and import price, while the benchmark price selection criterion is the 

minimum price charged across the ‘basket’ of reference countries.  South Africa’s reference 

countries include Australia, New Zealand, Spain and Canada (Espin et al., 2011:15).  Typically 

reference countries are chosen on the basis of geographical proximity and comparable income 

levels (Espin et al., 2011:14).  According to the World Bank Income Classification system, 

South Africa ranks as an upper-middle income economy, while Australia, New Zealand, Spain 

and Canada all rank as high income economies (World Bank, 2019).  The question must 

therefore be asked why this specific basket of reference countries was selected, how 

dramatically the ERP influences the final target/buying price and how much money has been 

lost due to over-expenditure on medicines?  Brief scrutiny of the upper-middle income country 

listings would suggest that, Brazil, Russia, China, Botswana and Namibia would prove more 

applicable.  Selection, however, would hinge on the availability of pricing information (Espin 

et al., 2011:14).   

 

Due to an absence of pricing information with respect to the MSP and import price of 

fluoridated toothpastes within South Africa, to assess the applicability of this pricing 

tool/referencing system in regulation of the final retail price of a fluoridated toothpaste a brief 

online cross-sectional survey of the final retail price of Colgate Regular (Cavity Protection) 

toothpaste marketed across South Africa’s ‘basket’ of reference countries was undertaken.  It 
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must be noted that this survey is not accurate, cannot account for the heterogenous nature of 

price mark-ups and profit margins realized across the supply chain and was merely performed 

for the purposes of assessing the price variation between the regions.  Furthermore, a single 

online site was visited per country for the purpose of sampling the pricing data (i.e. a single 

price as opposed a median reference price, MRP, was used), frequently this specific product 

was marketed through the online platforms in bulk purchase packages presumably at a 

promotional/reduced price, with variation between countries in terms of the volume/weight 

marketed per tube noted.  To enable comparison, the price was therefore converted to a cost 

per gram of the paste.  Note that as this product was marked with both a volume and weight, 

cost per gram was based on the manufacturer’s weight declaration.  Despite wide availability 

of pricing data and to allow for fair comparison, the lowest final retail price (ZAR15.00) 

encountered within South Africa was used.  Notably, however, the MRP for this toothpaste 

was calculated at ZAR16.47 and the maximum price recorded was ZAR17.99.  All pricing data 

was collected on the same day (Table 25).      

 

Table 25:  Colgate Regular Final Retail Price Comparison Between South Africa and 
“Basket’ of Reference Countries 

Country Cost per Unit Weight  
(ZAR/g) 

Cost per 100g 
(ZAR/100g) 

Australia 0.183 18.30 
New Zealand 0.191 19.10 

Spain 0.179 17.90 
Canada 0.078 7.80 

South Africa 0.099 9.93* 
 

*Cost per 100g based on the MRP would have equated to ZAR10.90 

 

Application of South African’s current selection criterion to the data presented in Table 25 

indicate that Canada’s price (i.e. the minimum price charge across the reference set) should 

inform the ERP.  As evident in Table 25, South Africa’s minimum price charged for this 

product is higher despite the lower economic capacity of the country.   

 

Rigorous application of Canada’s ERP to South Africa infers that a standard 100ml tube of 

Colgate Regular toothpaste should retail for approximately ZAR11.78 and as demonstrated 

through data emanating from the affordability survey would, at that retail price, prove 

financially inaccessible to the lowest grouping of low income earners, where an estimated 
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21.9% of households reside (Bureau of Market Research, 2019:4).  If, however, the pharmaco-

economic criterion or welfare value of the toothpaste were also to be taken into consideration, 

the cost should inevitably decline further. Regardless of global, widespread use, recent 

evidence casts doubt over the true efficacy of this mechanism, especially when implemented 

in isolation, to control cost and improve access to medicines (Holtorf et al., 2019:125).  Various 

detrimental impacts that have emerged over time and that require careful deliberation in terms 

of the effect that these may have on other pricing policies raised later in this chapter include: 

i Price convergence or narrowing of the price window over time, in favour of the prices 

charged within the high income economies due to countries consistently referencing 

each other’s prices (Holtorf et al., 2019:122; IMSA). 

ii Rigid application of an ERP has been associated with establishment of a price floor, 

below which new entrants to the market will not value their product.  Over time this 

allows for artificially inflated prices to become entrenched and hinders other indirect 

price regulatory measures, such as, bolstering competition and encouraging local 

manufacture, aimed at reducing price, (Espin et al., 2011:1; IMSA).  

iii Manufacturers have been found to restrict product launches to countries having the 

ability to pay higher prices and will only launch the same product within lower income 

countries following introduction and pricing within the wealthier nations (Holtorf et 

al., 2019:125).  To prevent delay of product launches and lack of availability, lower 

income countries are forced into accepting the higher prices leading to several years of 

excessive expenditure on a drug until appropriate ERPs prevail in the defined reference 

countries   (Holtorf et al., 2019:127) 

iv Low target/benchmark prices have been found to reduce market attractiveness to 

manufacturers and importers leading to lack of availability (Espin et al., 2011:2) 

v Use of ERP to set prices within a country means that the country is using other 

countries pricing policies to direct domestic pricing policy and may prove 

inappropriate and sub-optimal within its’ context (Espin et al., 2011:21). 

 

10.3 National Benchmark Pricing Range/Equity Pricing 

 

Although complex, price may be further regulated domestically according to the geographical 

location and mean household income of the community serviced by the retailer.  This strategy 

although theoretically consumer-centred and equitable would be open to public criticism (quite 

likely perceived as an unfair, discriminatory and non-transparent pricing system among the 
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general population) and people cheating the system (i.e. private individuals or retailers 

travelling to rural areas for the purpose of bulk purchase either for personal use or resale 

through their own outlets at a higher price).  Although theoretically a sound principle and a 

viable means to reducing horizontal inequality experienced between countries, it would be 

fraught with multiple intricacies when applied internally within a single country for the 

purposes of narrowing vertical inequality. 

 

In terms of the current price distribution (Figure XVIII), as highlighted by the findings of the 

present study, retail price is distributed over a wide range and superficially therefore appeared 

equitable (i.e. targeting all socio-economic segments).  Firstly, however, the median price, 

reported as an approximate cost per gram (ZAR0.307/g) of the entire sample (excluding 12 

products that did not declare a weight on the label; n=130) was found to lie below the mean 

(ZAR0.357; sd ±0.27) and indicative of a large number of outliers, expensive toothpastes, at 

the upper end of the distribution (Figure XVIII), bearing in mind that a mere 4.4% of 

households were ranked as wealthy versus 62.4% classed as low-income earners.  Furthermore, 

this study concluded that an astounding three quarters (±72.32%) of commercially available 

adult fluoridated toothpastes were unaffordable to the average South African household.   

 

From an availability perspective the results also looked promising in that a third of the products 

marketed to the consumer were classed as regular/traditional products.  This result, however, 

has no implications in terms of pricing.  While the regular, heritage brands remained at a 

‘relatively’ low price, introduction of regular toothpastes purporting added benefits, such as 

complete care, improved gum health and breath freshening properties were introduced to and 

included in the count of products in this category within the present study and were, for the 

most part, found to be priced considerably higher in comparison to the true baseline products. 

 

Pricing policies are therefore required to provide for an equitable pricing distribution, to shift 

the mean price below the median or increase the number of inexpensively priced products that 

are available, lowering both the median and mean, so that the price distribution range mimics 

population income patterns (i.e. two thirds of products should be reasonably priced relative to 

income earned by households located in the two lowest income groups).  
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10.4 Inclusion of Fluoridated Toothpaste on the Zero-Rated VAT List / Lower (Non-

Zero) VAT Rate 

 

According to the Living Conditions Survey, annual household expenditure on personal care 

items was reported as R177 and R324 for the two lowest expenditure deciles and accounted for 

approximately 1.7% and 1.8% of total household expenditure (Statistics South Africa P0310, 

2017: 110 & 168).  Unfortunately, the category of ‘Personal Care Items’ was not further 

subdivided into its component parts and as a result exact expenditure on oral care products 

(toothpaste, toothbrushes…etc.) and the extent to which these products contributed towards 

‘Personal Care Items’ expenditure is unknown.  Across the expenditure deciles, however, the 

proportion of total household expenditure spent on personal care items was seen to increase 

slightly between the 1st and 4th decile at which point it plateaued and then dropped dramatically 

from the 8th decile upwards.  The wealthiest decile were calculated to have spent 0.7% of total 

expenditure on personal care items relative to the poorest decile that spent 1.7% (Statistics 

South Africa P0310, 2017: 110).  In Rand terms, however, expenditure by the wealthiest decile 

was almost 20 times (±18.36) that of the poorest decile (Statistics South Africa P0310, 

2017:168) and while these figures indicate that poorer households spent less than wealthier 

ones, these figures cannot be used as an accurate proxy for affordability.   

 

Analysis of household consumption expenditure, in 2018, by the Bureau of Market Research 

demonstrated that expenditure outstripped household income five-fold and two-fold in the two 

lowest income brackets respectively, Figure VI (Coetzee and van Aardt, 2019:4).  This makes 

sense when one considers the exceptionally low income earned by households located here.  In 

all likelihood household expenditures are funded from a variety of sources and not just income.  

These sources could include inter alia inter household transfers, in kind payments, informal 

market credit, donations, ‘blessers’ and free provision of basic services (water and electricity).   

 

It must, however, be noted that contrary to the data published by the Bureau of Market Research 

(Coetzee and van Aardt, 2019:4) outcomes released through the ‘Living Conditions Survey 

2014/15’ indicated that household consumption expenditure was lower than income earned per 

annum across all household income deciles (Statistics South Africa P0310, 2017 cited in 

Woolard et al., 2018:17).  The authors of ‘Recommendations on Zero Ratings in the Value 

Added Tax System’ report, however, stated that due to under-counting in the ‘Living 

Conditions Survey 2014/15’ the expenditure results were subdued (Woolard et al., 2018:17).  
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To ensure the accuracy of results in the present study, affordability analyses and interpretation 

of findings were undertaken using the most recently published (2018) household income and 

expenditure results, as released by the Bureau of Market Research (Coetzee and van Aardt, 

2019:4).  As described, this statistical report revealed significant over-expenditure by the low-

income households (Figure VI). 

 

While consumption expenditure trends were used as the predominant argument to secure VAT 

zero rating of feminine hygiene products (Woolard et al., 2018:57), these figures, due to the 

indebted state of low income households actually understate the degree of unaffordability, 

inequality experienced.  This understanding combined with the findings of the present study 

that demonstrate that the cost of toothpaste, regardless of price distribution over a wide range 

(Figure XVIII), is unaffordable to the lowest grouping of low-income earners, presumably 

constrains demand among this sector.  A low (non-zero) VAT rate or VAT zero rating of 

fluoridated toothpastes is likely to increase financial accessibility and consumption among poor 

households, meaning that this reduction in taxation would become increasingly progressive 

over time (Woolard et al., 2018:13),.  Further studies with respect to actual expenditure patterns 

on fluoridated toothpastes in isolation, across and between expenditure deciles, is however 

recommended to provide a more accurate gauge of actual consumption and possibly allow for 

conclusions to be drawn in terms of the extent to which financial hardship hinders purchase. 

 

In 2018, the revenue earned through the sale of toothpastes was reported as ±ZAR2.61 billion 

(Euromonitor, 2019:3).  If toothpastes were to have been VAT zero-rated in this year, the 

registered loss in general tax revenue would have approximated to ZAR 313.45 million (i.e. 

net 12% VAT after deduction of all fixed expenses).  ZAR 313.45 million, in turn, representing 

0.006% of GDP (Trading Economics, 2019).  Although staffing and administrative costs were 

not taken into consideration in calculation of the estimated cost to government to partially 

subsidise toothpastes for households located below the LBPL (discussed in the preceding 

section relating to registration as an essential medicine), cost of zero-rating (0.006% of GDP) 

exceeds that incurred through partial subsidisation (0.003% of GDP + fixed costs) and thus 

possibly provides argument in favour of a government expenditure programme, application of 

a lower (non-zero) VAT rate or restriction of VAT zero-rating to the regular, fluoridated 

toothpastes in isolation.  The advantage associated with the latter two options is that these serve 

to benefit all of society.  The estimated loss in general tax revenue that would have been 

incurred through the VAT zero-rating of regular fluoridated toothpastes alone, in 2018, was 
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calculated at ZAR140.43 million or 0.003% of GDP (Euromonitor, 2019:4; Trading 

Economics, 2019) and comparable to the estimated government expenditure on partial 

subsidisation for households living at and below the LBPL.  This analysis thus appeared to 

negate preference towards a governmental expenditure programme, but it must be remembered 

that fixed costs were not taken into consideration in determination of the value of partial 

subsidisation.  Another drawback associated with VAT zero rating is the need to ensure that 

the benefits of zero rating actually accrue to the customers and are not collected by the 

producers (Woolard et al., 2018:7).  This would likely be further complicated through zero-

rating of a single toothpaste type.  Manufacturers could respond by classifying an increasing 

number of toothpastes as regular so as to retain the benefits for themselves.  An extensive audit 

of the commercially available fluoridated toothpastes and distinct definition of what constitutes 

a regular fluoridated toothpaste needs to be established prior to implementation of VAT zero 

rating of this category of product alone.  A policy that directs manufacturers to directly print 

the retail price on the packaging may act as a viable means to ensure that the benefit of VAT 

zero-rating accrues to the consumer. 

 

Ideally zero rating should incentivise ‘merit goods’ and the cost to the fiscus should not be 

excessively high.  A merit good is one that benefits the well-being and productivity of society.  

Increased consumption of merit goods would thus invariably decrease demand on government 

services over time (Woolard et al., 2018:20).  Fluoridated toothpastes provide an excellent 

example of a merit good (refer to Chapter 2, Section 2.8, ‘Efficacy of Fluoridated 

Toothpastes’). 

  

The economic and social cost to society due to inadequate access to fluoridated toothpaste, 

especially among the poor who are understood to suffer the greatest burden of oral disease 

(Abid et al., 2015:11; Barbato and Peres, 2015; Borghi et al., 2009; CSDH, 2008:1; Singh et 

al., 2016; Watt et al., 2018:966), is unacceptably high and difficult to quantify within the South 

African context due to the paucity of epidemiological data.  As presented in the literature 

review, attempts to quantify the direct treatment cost involved in restoration of untreated 

carious lesions experienced by 6 and 12 year old’s in the Western Cape, based on 2015 tariff 

data, ranged conservatively (conservatively as failed restorations were not taken into 

consideration in calculation of the costs) between ZAR910.87 million and ZAR1087.90 million 

when amalgam or composite was used as the restorative material of choice, respectively.  These 

values equated to between 0.02% and 0.03% of GDP (ZAR4.22 trillion) in 2015 (Department 
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of National Treasury, 2015).  Notably, this figure is ten-fold and three-fold greater than the 

cost relative to GDP that would be incurred through partial subsidisation or VAT zero-rating.  

Even though it is not accurate to make a direct comparison in this manner as fluoridated 

toothpaste is only associated with a 23% reduction in dmfs/DMFS it must be remembered that 

the direct treatment cost quoted here was restricted to the 6 year old and 12 year old cohorts in 

the Western Cape alone.  It follows that direct treatment cost to GDP ratio would be 

significantly higher if epidemiological data for the entire population distributed across all 9 

provinces were available and suggests that over the long term savings are likely to be realised 

through the institution of partial subsidisation, VAT zero-rating or application of a lower (non-

zero) VAT rate than cost imposed through provision of therapeutic care.   

 

In general, however, caries and untreated caries pose a significant challenge, a challenge that 

disproportionately affects the poor, in terms of individual morbidity and macroeconomically 

due to diminished productivity, increased reliance on government income support and greater 

healthcare expenditure (CHA-NATSEM, 2012:ix; Marcenas et al., 2013: 593; Righolt et al., 

2018: 501).  A recent study has shown that 12% of international productivity loss due to dental 

disease could be ascribed to untreated caries (Righolt et al., 2018: 501) Consequently, for all 

stakeholders it is imperative that dental caries be prevented.   

 

From a fiscal perspective, VAT zero rating reduces general tax revenue.  The question that 

needs to be asked is whether the projected loss that will be incurred through VAT zero rating, 

for example, a deficit of ±ZAR 313.45 million, or through application of a lower (non-zero) 

VAT rate is untenable?  The dire state of South Africa’s financial status in 2018, charaterised 

by  a fiscal deficit of -4.3% of GDP,  gross debt-to GDP-ratio of 55.8%, decreased revenue 

through delayed and under collected corporate and personal income tax (Mboweni, 2018), a 

mere 0.7% economic growth rate (Trading Economics, 2018; Mboweni, 2018; Omarjee, 2018) 

relative to a mean population growth rate of 1.25% (Worldometers, 2018), escalation in the 

unemployment rate to 27.5% (Fin24, 2018), a headline inflation rate of 4.9% within the upper 

reaches of the Reserve Bank’s target range (Statistics South Africa P0141, 2018:4) reduction 

in household consumption expenditure by 1.3% (Fin24, 2018), and a depressed business 

confidence index of 28 (Trading Economics, 2018), refer to Chapter 8, section 8.2, ‘Political 

and Economic Factors’, suggests that any additional forgone revenue would prove 

unacceptably high.   This type of evaluation, however, lies outside the ambit of the present 

study and requires the expertise of economists, suffice to say that from a human rights approach 
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denying the most vulnerable socio-economic group of the right to health, a life lived in dignity, 

an opportunity to participate economically in an inclusive society is unjustifiable. 

 

10.5 Establishment of a Central Toothpaste Fund (CTF) 

	

This strategy will require buy-in or policy regulated participation by all retailers.  For every 

tube of toothpaste sold, regardless of type, a small percentage of the final retail price will be 

paid into a government-administered CTF.  The revenue generated in this manner can then be 

allocated by National Treasury to the purchase of the most cost-effective, locally manufactured 

or imported generic, regular, adult fluoridated toothpaste.  The toothpastes purchased in this 

manner will then be distributed to qualifying (scale of means test), impoverished citizens 

accessing care through state managed primary and community care facilities, allowing for 

concomitant oral hygiene instruction.  Wherever possible thereafter, toothpaste can be 

incorporated into pre-packaged and prepared chronic medication collections on a 

biannual/quarterly basis. It is likely that even if only 1 person within the poor household were 

taking chronic medication that the entire family would benefit from the toothpaste provided. 

 
Latest data (2015) released by Statistics South Africa indicate that an estimated 55.5% of the 

total population live in poverty below the upper bound poverty line (UBPL), of which 40% and 

25.2% live below the lower bound (LBPL) and food poverty lines (FPL) respectively (Statistics 

South Africa 03-10-06, 2017:14).  The latter being said to live in abject/severe poverty.  In 

2018, the monetary value of the three poverty lines were set at ZAR1183, ZAR785 and 

ZAR547 and equated to a mean daily income of ZAR59.15, ZAR39.25 and ZAR27.35 

(Statistics South Africa P0310.1, 2018:3).  Due to a paucity of data with respect to current 

poverty trends within South Africa, if for the purposes of the present study the assumption that 

poverty levels had remained constant between 2015 and 2018 was applied, then the number of 

persons living in abject/extreme poverty in 2018 would have approximated 14.55 million and 

if evenly distributed across households, then 4.41 million households would have been classed 

as extremely poor (Statistics South Africa P0302, 2018:1; Statistics South Africa P0310, 

2017:11).  Findings of the affordability survey concluded that the cost of the annual household 

therapeutic dosage for the lowest priced adult fluoridated toothpaste was ZAR48.68.  

Theoretically therefore, all households located at and below the FPL would have had to spend 

a combined total of ZAR214.63 million to fulfil annual toothpaste need.    
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According to Euromonitor (2019:3) the total revenue generated through the sale of oral health 

care products and more specifically toothpastes, in 2018, was ZAR4.11 billion and ZAR 2.61 

billion respectively.  If the government, by way of revenue raised through the CTF, aimed to 

provide, free of charge, the annual therapeutic dosage of fluoridated toothpaste to all 

households living below the FPL, then in 2018, 5.22% or 8.22% of the retail price of all oral 

health care products or toothpastes would have had to be allocated to the CTF.  This, in turn, 

would negatively impact the profit gained across the supply chain and is likely to be met with 

strong opposition by industry role players.  Alternatively, in 2018, the revenue that would have 

accrued in the CTF through allocation of a mere 0.5% or 1% of the final retail price of all 

toothpastes would have equated ZAR13.1 million or ZAR26.12 million respectively and does 

not take into account the passive income/interest that would have been earned on the capital.  

It also does not consider the possibility of government entering into a reduced fee, bulk 

purchasing contract with suppliers to further lower costs.  Presumably, if this funding scheme 

were to be operationalized, in accordance with good financial practice, the money will be 

deposited into a high-yield account and the most cost effective/favourable procurement 

contracts agreed.  ZAR13.1 million or ZAR26.12 million would have, in 2018, provided 

sufficient revenue to purchase 1.46 or 2.91 million tubes of the lowest priced adult fluoridated 

toothpaste and falls far short of the estimated 23.9 million tubes required to satisfy the annual 

need of all households located at and below the FPL.  Consequently, beneficiaries would need 

to be restricted to either households experiencing the greatest depth/severity of poverty, only 

municipal-registered indigent households or the most vulnerable population group (i.e. minors 

below the age of 15 years residing in female-headed households, lacking an employed member 

and located below the FPL).  Identification of most worthy/needy recipients in turn, an ethical 

dilemma.  In determining the degree/severity of household poverty, more specifically money-

metric poverty, the socio-economic and demographic criteria, as discussed in chapter 5, 

including, dwelling type, location (rural vs urban), number of employed members, income 

earned, number of dependents below 14 years of age as well as age and gender of the household 

head (youth- and female-headed households recognized as especially vulnerable) would need 

to be taken into consideration.  To support a larger recipient base, additional funds would need 

to be sought, for example, through government subsidisation, with a portion of the health 

budget or once universal coverage comes into play, a portion of the National Health Insurance 

(NHI) Fund being allocated to this purpose.  Over the long term any expenditure incurred by 

government will be offset by improvements in oral health status and diminished demand for 

costly, therapeutic dental care.   
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An alternative and salient suggestion, in that it targets children, a vulnerable and special interest 

group, is that funds raised through the CTF can, after institution of universal coverage in 

2025/26, be directed towards the National Health Insurance (NHI) Fund and ring-fenced 

specifically to supplement, through provision of fluoridated toothpaste, oral health promotion 

and preventive programmes in state run primary and secondary schools.  The NHI policy paper 

makes especial reference to the provision of a school health programme that among other things 

will incorporate oral health services (Department of Health, 2011:25).   

 

‘Ring-fencing’ of funds for the purpose described above can be managed in similar fashion to 

the Road Accident Fund (RAF), in which a RAF tax is levied against every litre of fuel 

consumed.  The money collected in this manner accrues in the fund and is directed specifically 

(i.e. ‘ring-fenced’) to compensate the victims of road accidents (Automobile Association, 

2018). 

 

Examination of household income data published by the Bureau of Market Research (Coetzee 

and van Aardt, 2019:4) reported that 3.82 million households were located in the lowest 

grouping of low income earners.  As per calculations undertaken during the affordability 

survey, the mean daily income realised by this group was ZAR46.69.  As stated previously and 

in alignment with statistics published by Statistics South Africa, the mean daily income earned 

by persons located at the UBPL, LBPL and FPL was ZAR59.15, ZAR39.25 and ZAR27.35 

(Statistics South Africa P0310.1, 2018:3).  As the daily income for those located at the UPBL 

only slightly exceeds that calculated for the lowest grouping of low income earners as per 

Bureau of Market Research data, ZAR59.15 as opposed ZAR46.69 and as this value lies far 

below mean daily income (ZAR215.55) realised by the second lowest grouping of low income 

households, it logically follows that majority of South Africa’s poor (55.5% of the total 

population, living at and below the UBPL) are located within the lowest group of low income 

earners and distributed across 3.82 million households.  Theoretically therefore if it is assumed 

that all persons living below the UBPL are located within this income group and using poverty 

trend statistics released by Statistics South Africa, then approximately 1.07 million, 1.02 

million and 1.74 million households are located below the UBPL, LBPL and FPL respectively.  

Households located at and below the FPL would therefore have had to spend ZAR84.78 million 

(based on the lowest priced toothpaste available) to meet the recommended annual therapeutic 
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dosage.  For the government to have been able to fully satisfy this need then 3.2% of the total 

revenue earned through the sale of toothpastes in 2018 needed to be directed to the CTF. 

 

In 2017, an estimated 3.51 million indigent households were registered nationally (Statistics 

South Africa, 2018).  Once registered, these households which represent the poorest families 

are entitled to free or highly subsidised basic services.  In 2018, it would have cost ZAR171.03 

million to provide the annual therapeutic dosage of the lowest priced toothpaste, free of charge, 

to these households and would have required that 6.6% of the total revenue earned on 

toothpastes in 2018 be directed to the CTF.  From a practical and acceptable standpoint, uptake 

and implementation would possibly only be likely if between 0.5% to 1% of the cost of the 

final retail price of all fluoridated toothpastes be directed to this fund.  Regardless of the 

statistical data used, theoretically it appears that funds accrued in the CTF could be used to 

only partially subsidise the cost of toothpaste for the ‘food’ poor or rather fully subsidise those 

experiencing the greatest depth/severity of poverty.  If 1% of total toothpaste sales were 

allocated to the CTF in 2018, the ZAR26.12 million raised in this manner would have only 

been sufficient to have met the needs of 15.3% of municipally-registered indigent households. 

 

It is highly probable that if the CTF concept were to be adopted, industry response, to mitigate 

for any potential profit loss, would be to raise the final retail price of toothpastes.  In order to 

protect the interests (oral health) of the poor, non-beneficiaries of this fund it may be necessary 

for government to impose a moratorium on the toothpaste industry, prohibiting any price 

increase on the cheaper regular/heritage, fluoridated products for a defined period (i.e. directly 

regulate price).  

 

Fund mismanagement, especially in light of widespread misappropriation and corruption 

allegations levelled against the South African government as well  as state owned entities is a 

cause for concern and requires that policies, financial controls and intensive auditing systems 

be put in place.   

 

Firstly, National Treasury will need to manage the CTF in alignment with provisions detailed 

in the Finance Management Act (National Treasury, 1999).  Further to this, additional 

mechanisms include ongoing mandatory, timeous compilation of financial reports, 

documenting revenues, expenditures and highlighting any variances that occur month-to-

month, regular internal financial audits as well as, at a minimum, an annual audit undertaken 
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by an external, independent auditor.  The number of persons having the power to authorise 

payments from the fund also needs to be restricted, for example, to two persons (i.e. payment 

authorization requires two signatures to prevent a single person from making irregular 

expenditures).  Any purchase should also ideally be traced from cradle to grave, from payment 

to final delivery and receipt of the toothpaste at the provincial primary and community health 

care facilities.   

	

10.6 Bolster Generic Competition 

	

Alternatively, the revenue raised by way of the CTF can be used by government/National 

Treasury to invite tenders from local toothpaste/cosmetic manufactures to produce an 

inexpensive, effective fluoridated toothpaste, a government own-label brand or otherwise 

targeting the needs of the entire family.  Outcomes of the affordability survey demonstrated 

that the paediatric fluoridated toothpastes, in general, cost twice that of the 

regular/traditional adult products and yet empirical evidence indicates that in order for anti-

cariogenic activity, amounting to a 23% reduction in the dmfs/DMFS increment, to be 

realized in children and adolescents, a fluoridated toothpaste must contain a minimum total 

and bioavailable fluoride concentration of 1000ppm F, while those products having a total 

fluoride content of  500ppm F, the so-called paediatric toothpastes, provided no statistically 

significant caries inhibitory effect in contrast to placebo, non-fluoridated pastes (Walsh et 

al., 2010:3).   

 

Furthermore, a recent systematic review of the literature concluded with moderate certainty 

that use of toothpastes containing 1450 ppm F in the deciduous dentition decreased the dmft 

increment relative to one containing 440 ppm F (Walsh et al., 2019).  This same review also 

provided moderate to high certainty level evidence that toothpastes having a fluoride content 

between 1000 ppm F to 1250 ppm F were more effective than placebo when used on the 

permanent dentition of children/adolescents and adults of all ages (Walsh et al., 2019).   

 

Based on findings of the 2010 review and further supported by the more recent evidence, 

“Delivering Better Oral Health: An Evidence-Based Toolkit” developed by the Department of 

Health in the United Kingdom, recommends that in order for anti-cariogenic activity to be 

realised, paediatric consumers less than 3 years of age should be exposed to only a smear of 

toothpaste containing no less than 1000 ppm F and for children between 3 and 6 years a pea-
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size amount containing between 1350 ppm F and 1500 ppm F (Public Health England, 

2017:17).  From a financial perspective, it is therefore quite practical and reasonable to suggest 

the manufacture, in large volume (>125ml) tubes, of a mild-flavoured/palatable toothpaste, 

having a 1000 ppm total and bioavailable fluoride content sufficient to meet the needs of the 

entire family.  Ideally this toothpaste will be formulated with sodium fluoride, a WHO 

recognized essential medicine (WHO, 2017:49; WHO, 2017:37), in combination with a silica 

based abrasive.  Despite the cost effectiveness of calcium carbonate and recognition by the 

WHO, on the basis of price and ready availability within resource challenged environments as 

being the abrasive of choice (Jones et al., 2005:673), numerous recent analytical studies have 

repeatedly demonstrated that the total soluble/bioavailable fluoride content of calcium-

containing toothpastes is unstable, declines over time and frequently to sub-therapeutic 

concentrations (Benzian et al., 2012:216; Cury et al., 2010:399; de Oliviera et al., 2003:252; 

Kikwilu et al., 2008:298).  Similar stability issues have not been observed for the sodium 

fluoride/silica containing products (Benzian et al., 2012:216; Cury et al., 2010:399; de Oliviera 

et al., 2003:252; Hashizume et al., 2003:193; Kikwilu et al., 2008:298).   To protect against 

widening the gap in terms of oral health disparities experienced between income groups, it is 

ethically imperative that the inexpensive generic/government own-label brand or otherwise that 

is manufactured be a quality, proven anti-cariogenic product.  To ensure that a quality product 

is delivered to the consumer it is recommended that the Medicines and Related Substances Act 

(Act 101 of 1965; Regulation R510) (University of Pretoria and South African Legal 

Information Institute, 2014:11) be updated to not only stipulate the maximum permissible total 

fluoride concentration that a formulation may contain, but to, in addition, regulate the 

bioavailable fluoride concentration that must be maintained within the formulation for duration 

of shelf life.  In alignment with the empirical evidence, the bioavailable content needs to be set 

at 1000 ppm F (Cury et al., 2010:396; van Loveren et al., 2003:229; Walsh et al., 2010:3).      

 

Production of a government own-label brand is akin to the establishment of a state owned 

enterprise and will, as described previously with regards management of a CTF, be subject 

to the same auditing and financial controls as required of a transparent, ethical commercial 

concern.  This government own-label brand can then be provided free of charge or at a 

highly subsidised rate to indigent households.  Additionally, the toothpaste can be sold, at 

low, affordable cost, to the public at large.  Any income generated in this manner can then 

be used to supplement the CTF and support the ongoing commercial activities relating to 

manufacture, distribution and sale of this generic brand.  Alternatively, government can 
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support a private enterprise by way of a Department of Trade and Industry funded (DTI-

funded), Black Economic Empowerment (BEE) Corporation that functions to locally 

manufacture a government own-label brand and fulfills South Africa’s social reform agenda 

and creates job opportunities. 

 

Likewise, as indicated through findings of the cross sectional availability survey, three of 

the six retailers (i.e. 50%), all food retailers, selected for inclusion did not market a generic 

brand, be it private label or white label, to the public.  A gap therefore exists in the market 

for provision of private label or white label products by the three major food retailers not 

currently carrying their own product lines.  If any of these retailers decides to adopt this 

initiative and invest in the provision of a private label product, this product will be 

manufactured for exclusive sale by the retailer under the retailer’s own brand (Kaiser, 2017). 

Financially, however, it may prove beneficial for all three retailers to consider the concept 

of a white label product.  A white label product is one that is manufactured and distributed 

en-masse, in this instance, to all 3 food retailers not carrying an own-label fluoridated 

toothpaste, who will then rebrand and resell under their respective brands names (Kaiser, 

2017). Rebranding and reselling a product is far less expensive than creating and 

manufacturing from scratch.  Likewise, cutting out a majority of the distribution channel 

lowers cost (Kaiser, 2017).  Unfortunately, statistics pertaining exclusively to the sale 

(percentage market share) of generic/own label toothpastes in isolation was not available.  

Notably, however, according to Euromonitor International’s report concerning ‘Oral Care 

in South Africa’ (2019:2), by the end of the 2018 review period, Colgate-Palmolive, the 

dominant player in the oral health care industry, experienced a loss in market share in 

response to brand switching behavior on the back of mass price promotions and discounts 

offered on other brands and increased consumer price awareness borne out of unfavourable 

economic conditions.  This value-driven shift in loyalty signifies a place in the market for 

more affordable generics.  Furthermore, the retailers, major brands themselves, enjoy 

consumer loyalty and this loyalty, in turn, may spill over to the own-label/generic branded 

products marketed through each.   

 

Regardless of the consumable under scrutiny, generic brands, in general, retail at a lower 

price relative to the name brands.  Consequently, flooding the market with quality, lower 

priced, cost-effective generics (in this instance fluoridated toothpastes targeting the entire 

family) may create sufficient competition to drive the cost of the regular/heritage name 
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branded as well as other competing generics lower.  Historically, and most notably in the 

United States, increased generic competition has proven effective in reducing drug prices 

(FDA, 2017; Gupta et al., 2019: 329).  A study that investigated the price of generic drugs 

relative to branded equivalents found that as the availability of generics increased the 

generic-to-brand price ratio decreased (Dave et al., 2017:2597).  On entry to the market, the 

first and only generic was found to be priced slightly lower than the branded product (i.e. 

87% generic-to-brand price ratio).  Subsequently, this generic-to-brand price ratio decreased 

to 77% and 60% on introduction of a second and third generic respectively.  Thereafter, with 

each additional entry to the market the relative price declined at a slower rate (Dave et al., 

2017:2597).  Similar observances were made by the FDA, on analysis of IMS data for the 

period 1994 to 2004 (Federal Drug Administration, 2017).  In addition, the FDA found that 

generic-to-brand price ratio dropped to 20% under extreme competition, market presence of 

multiple generics (Federal Drug Administration, 2017). 

 

Using the median reference pricing data gathered through the cross-sectional availability 

survey, the estimated 2018, generic-to-brand price ratios ranged between 58% and 118% 

(Table 26).  In performing the calculations only branded products of the same type, having 

the same intra-oral application with a similar composition in terms of the active ingredient(s) 

and abrasive agent(s) were used in calculation of the price ratios.  In order to 

standardise/correct for any volume or weight discrepancies between products an 

approximate cost per gram of paste was determined (Table 26).  Excluding four generic 

products that declared only a weight in labelling of the product, the weights of the remaining 

samples represented the ‘standardised weight’ calculated for the purpose of evaluating 

affordability (i.e. weight derived through multiplication by a constant factor, mean density 

of 1.38g.ml-1). When multiple generic or brand name toothpastes were available per type, 

the mean cost per gram (ZAR/g) of paste was used (Table 26).  In addition to the limitation 

imposed through inadequate labelling, as described above, a further two limitations were 

noted.  Firstly, composition of the generic, adult fluoridated toothpastes corresponded most 

closely to that of the entry-level branded products and consequently precluded price 

comparison against the more expensive, brand name toothpastes that incorporated 

specialised formulations or advanced, patented technologies.  Secondly, the total fluoride 

concentration, a factor that directly influences cost, was not taken into account as none of 

the generic products, bar 2 (n=9), declared the fluoride concentration on labelling of the 

product.  Of the two that did declare a concentration, one was labelled incorrectly.  Likewise, 
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calculation of generic-to-brand price ratios for the paediatric toothpastes was impossible, as 

only one generic was commercially available and this product, in turn, was the only one to 

contain sodium monofluorophosphate as the active ingredient.   

 

Table 26:  Generic-to-Brand Price Ratios for Adult, Fluoridated Toothpastes of 
Similar Composition 

Toothpaste 
Type/ 
Indication 

Active Ingredient(s) Number 
of 

Generics 

Generic 

Mean 
ZAR/g 

*Number 
of 

Branded 
Products 

Name 
Brand 

Mean 
ZAR/g 

Price 
Ratio 

% 

Regular Na2PO3F 2 0.08 1 0.10 80 

Regular NaF 1 0.13 5 0.11 118 

Herbal Na2PO3F + 
Eucalyptus, 
Chamomile, Sage, 
Commiphora myrrh 
Oils 

1 0.10 1 0.10 100 

Herbal NaF + Comiphorra 
myrrha, chamomile, 
sage oils 

1 0.07 2 0.11 64 

Sensitive Na2PO3F + 
KNO3/KCl/C6H5K3O7 

1 0.15 1 0.16 94 

Whitening NaF + micro-
crystals/sodium 
phytate 

1 0.15 4 0.20 75 

Whitening 
& Sensitive 

NaF + micro-
crystals/sodium 
phytate + 
KNO3/KCl/C6H5K3O7 

1 0.18 2 0.31 58 

 

Na2PO3F – sodium monofluorophosphate; NaF – sodium fluoride; KNO3 – Potassium nitrate; KCl – Potassium 
Chloride; C6H5K3O7 – Potassium Citrate 
*Despite market presence of multiple brand name toothpastes per type/indication, to ensure fair and accurate 
comparison only those brand name products of similar composition to the generic/own-label products were 
used in calculation of the price ratios.  One generic, a toothpaste indicated for dental sensitivity, was 
completely excluded due to a complete lack of information pertaining to formulation.     
 

If the generic pricing trends as observed by the FDA (2017) were applicable to retail of 

toothpastes, bearing in mind that toothpastes are classed as an over-the counter drug in the 

USA (Sandier, 1997:3) and that the WHO recognises NaF in any appropriate topical 

formulation as an essential medicine (WHO, 2017:49; WHO, 2017:37), then with the 
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introduction of multiple generics to the South African toothpaste market it is optimistically 

conceivable that cost per gram for a generic paste could be reduced to between ZAR0.06 

and ZAR 0.02, in alignment with a generic-to-brand price ratio of approximately 20% 

(Federal Drug Administration, 2017).  Taking the uppermost limit of ZAR0.06 implies that 

a 100g tube of toothpaste would retail for ZAR6.00.   

 

If an average household required 7.5 tubes, each tube weighing 100g, to satisfy the annual 

therapeutic dosage, then total cost of the annual dosage would equate to ZAR45 and the 

product would be just affordable to households located within the lowest grouping of low 

income earners.  More detailed analysis according to the poverty lines demonstrates that 

while this product would be affordable to households located at the UBPL, it would still be 

financially inaccessible to those earning an income equivalent to the defined value of the 

LBPL and FPL and require in excess of a day’s income to purchase, roughly, 1.15 and 1.65 

days respectively (Statistics South Africa, P0310.1, 2018:3).  Notably, the critical cost per 

gram at which a toothpaste would have been deemed affordable (i.e. costing equivalent to 

one day of household income) to households located at the FPL in 2018 was ZAR0.0366/g 

or ZAR3.66 per 100g tube and falls within the theoretical price range achievable with 

sufficient (>3 generics per toothpaste type) generic competition, assuming that this value 

covers the cost of manufacture, distribution and marketing.  Policies that encourage, 

facilitate and accelerate introduction of generics to the market will need to be considered, 

for example, relaxation on import duties, tax rebates/concessions on local manufacture. 

 

In order for optimum price effects to be achieved a visible, publicly well-supported, generic 

market needs to be established and requires that the generic toothpastes delivered to the 

consumer are effective, quality products and are perceived as such. The fact that all generics 

sampled within the present study failed to, or incorrectly declared the total fluoride content 

in labelling was cause for concern.   

 

Regardless of the fact that the South African National Standard (1302:2008) does not 

stipulate the need to display the total fluoride content in marking of a toothpaste (South 

African Bureau of Standards, 2008:6), the framework published by the International 

Organisation for Standardisation (ISO 11609:2010), a more robust document in terms of 

consumer protection, requires that both the chemical form and total fluoride concentration 

be declared (European Committee for Standardization, 2010:4). Both these factors should 
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be regarded as minimum prerequisites in terms of the norms that govern sale and 

manufacture of fluoridated toothpastes as exposure to fluoride in excess of optimum has and 

is associated with multiple adverse health effects (Adejumo et al., 2009:47; Tokalioglu et 

al., 2004:204; Varner et al., 1998:296).  To achieve a socially just market, one that also 

supports the interests of the poor through provision of  effective, affordable toothpastes, it 

is imperative that current, generic labelling practices be reviewed and brought into line with 

international practice and that these toothpastes be subjected to analytical tests to determine 

total and soluble/bioavailable fluoride concentrations.   

 

An earlier, 2015, study that analysed the total and soluble fluoride content of commercially 

available adult, fluoridated toothpastes in South Africa using ion selective electrode 

methodology, found that despite the omission of the total fluoride content in labelling of the 

only generic product sampled at that time, the total and soluble fluoride concentrations 

present within the formulation complied with provisions of the medicines and related 

substances act (University of Pretoria and South African Legal Information Institute, 

2014:11) and were present at therapeutic levels (>1000 ppm F) (Vorster, 2015:48).  

Improved labelling, comparable to that of the brand name products which were found, for 

the most part. to ascribe to SANS 1302:2008 and ISO 11609:2010 guidelines (Vorster and 

Naidoo, 2019:76) as well as improvements with respect to marketing should garner greater 

public attention, facilitate brand switching behavior and in so doing strengthen and promote 

growth of the generic sector and thus availability of toothpastes accessible to the poor.  

 

10.7 Increase Local Manufacture 

 

As per the results presented in Chapter 9, sub-section 9.4, the locally manufactured products, 

were found to be less costly, were predominantly marketed in larger volumes (100ml vs. 75ml) 

and were thus deemed more affordable, providing better value for money relative to the 

imported brands.  The cost (excluding 12 generics and six brand name products that declared 

only a weight on the label; n=124) of the locally manufactured paediatric and adult fluoridated 

toothpastes were found to be considerably lower than the imported products (Table 27).  In 

performing this comparison, to control for volume and weight discrepancies between products, 

the median reference price was converted to an approximate cost per gram based on the 

standardised weight (i.e. weight derived through multiplication by a constant factor, mean 

density of 1.38g.ml-1). 
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Table 27:  Price Distribution (ZAR) of the Local vs. Imported Fluoridated Toothpastes; 
Excluding Generics 
TP 
Class 

Local Imported  

 Price 
Range 

(ZAR/g) 

*Median Mean Price 
Range 

(ZAR/g) 

*Median Mean Difference 
in median 

price 
Paed. 0.188 - 

0.275 
0.188 0.223 

(±0.05) 
0.203 – 
0.760 

0.319 0.446 
(±0.25) 

0.096 

Adult 0.087 – 
0.314 

0.193 0.195 
(±0.07) 

0.077 – 
1.884 

0.357 0.417 
(±0.30) 

0.222 

 

*The median price represents the value above and below which 50% of the observed prices were distributed.  Note 
the difference in median price between the imported and local products and between the upper and lower confines 
of the price range. Paed. = paediatric. 

 

Results presented in Table 27 provide overwhelming evidence to advocate for increased local 

manufacture.  Currently, conclusions drawn from the cross-sectional availability survey 

(n=142) demonstrated that less than one quarter (22.5%) of commercially available fluoridated 

toothpastes were manufactured locally.  Consideration needs not only be given to increased 

production in terms of quantity and variety, but also with respect to the volume per tube that is 

marketed.  Notably, increase in local manufacture will aid in import compression and 

contribute towards reducing South Africa’s current account deficit (Furstenberg, 2016).  

 

10.8 Use of inexpensive ingredients 

 

As the cost of the raw materials, more specifically the active ingredients required to formulate 

a toothpaste directly influences retail price, sourcing and use of inexpensive chemicals that 

conform to specified quality and safety standards is a viable means of reducing cost.  

Importantly, price is a primary criterion used by the WHO in selecting drugs for the model 

essential medicines list.  Placement of sodium fluoride on this list is indicative of the relative 

affordability of this compound and is further supported by outcomes of the pricing and 

affordability survey.  This survey demonstrated that the adult fluoridated toothpastes (n=106), 

excluding 9 generics and 8 brand name products (2 failed to declare the chemical form of 

fluoride incorporated in the formulation and the remaining 6 failed to declare a volume on the 

label), that contained sodium monofluorophosphate, amine fluoride, stannous fluoride or a 

combination of fluoride compounds were markedly more expensive than the NaF containing 
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toothpastes (Table 28).  Price comparisons were based on an approximate cost per gram relative 

to the ‘standardised’ weight. 

 

Table 28:  Price Comparison Between Adult, Fluoridated Toothpastes Containing 
Different Chemical Forms of Fluoride as the Active Ingredient 
Active Ingredient NaF 

(ZAR/g) 
Na2PO3F 
(ZAR/g) 

SnF2 
(ZAR/g) 

Amine F 
(ZAR/g) 

Combination 

Mean Price 
(ZAR) 

0.262 
(±0.126) 

0.464 
(±0.346) 

0.456 
(±0.004) 

0.979 
(±0.668) 

0.358 
(±0.114) 

Median Price 
(ZAR) 

0.251 0.406 0.456 0.594 0.372 

Number produced 
locally 

26 1 0 0 0 

Sample size (n) 54 36 2 3 11 
 

This finding, however, may be an anomaly associated with local manufacture and needs to be 

interpreted with caution.  By convention, Na2PO3F-containing toothpastes, most likely on the 

basis of the inexpensive abrasive agent, calcium carbonate, typically used in conjunction with 

this chemical form of fluoride, are generally understood/anticipated to retail at a lower price 

than the NaF-containing products (Jones et al., 2005:673).  With reference to Table 28, 26 NaF-

containing toothpastes were found to be manufactured locally.  Of the 79 adult products that 

were imported, 28 contained NaF, 35 Na2PO3F, while the remainder were formulated with SnF2 

(2), amine fluoride (3) or a combination (11) of active fluoride compounds.  As described in 

the previous section, 10.4 or chapter 9 (9.4), locally manufactured products were distinctly less 

expensive than the imported products.  The large contingent of locally manufactured NaF-

containing toothpastes thus served to skew the pricing data, mean and median, relative to these 

products, towards the lower end of the pricing distribution, while the price of the Na2PO3F-

containing products, due to negligible local manufacture (Table 28) were not moderated in the 

same manner.  Instead, most of the imported Na2PO3F-containing products were directed at a 

cosmetic, tooth whitening, indication and priced within the upper reaches of the pricing 

distribution.   

 

A result that, in turn, may be attributed to import duties, taxation and distribution tariffs, 

research, development and patenting of these ‘specialized’ cosmetic formulations or the actual 

input cost associated with the active whitening ingredient(s) as opposed to the fact that standard 

therapeutic Na2PO3F-containing toothpastes are more expensive than NaF-containing ones.   
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Fluoridated toothpastes are typically formulated with water, an active fluoride compound(s), 

abrasives, binding agents, humectants, surfactants, colourants, preservatives, flavourants and 

sweeteners (Zero, 2006). 

 

In South Africa, fluoride is added to adult toothpastes in a maximum 0.15% concentration 

(University of Pretoria and South African Legal Information Institute, 2014:11) as sodium 

fluoride (NaF), sodium monofluorophosphate (Na2PO3F), stannous fluoride (SnF2), amine 

fluoride or a combination of these compounds.  Irrespective of chemical form used, various 

fluoride species are present in toothpastes.  These include total fluoride (TF), insoluble/inactive 

fluoride (IF) and total soluble fluoride (TSF) in either ionic free form (F-) as encountered in the 

NaF, SnF2 and amine fluoride-containing products or ionizable form (PO3F2-) for those 

formulated with Na2PO3F (Cury et al., 2010:397).  The caries inhibitory properties of the 

fluoridated toothpastes are reliant on the total soluble, also termed potentially available fluoride 

content (i.e. fraction of total fluoride that is chemically soluble in the formulation).    During 

use however, it is quite probable that only a fraction of the potentially available fluoride, 

referred to as the potentially bioavailable fluoride, reaches the enamel/oral fluid interface to 

allow for disruption of the caries process (Cury, 2015).  An ideal formulation is accepted as 

one in which fluoride bioavailability is equivalent to fluoride availability/TSF content which, 

in turn, is equivalent to the TF concentration (i.e. all F incorporated into the formulation is 

available in active, soluble form). 

 

Inactivation of fluoride in toothpastes occurs readily due to its chemical reactivity (de Oliveira 

et al., 2003:248; Hashizume et al., 2003:194).  Abrasive systems are incorporated into 

toothpastes to regulate, halt or prevent, dental staining.  The most commonly used abrasives 

include calcium carbonate, dicalcium phosphate, silica and sodium bicarbonate (Zero, 2006).  

Extensive evidence, dating as far back as the first clinical trials to evaluate the anti-caries 

efficacy of fluoridated toothpastes (Bibby, 1945 cited in Zero, 2006) demonstrated that 

abrasives influenced fluoride availability and rate of fluoride release in response to chemical 

incompatibility between these components (Zero, 2006).   

 

In other words, free fluoride ions, the most electronegative and reactive of the elements, have 

the tendency to interact with other constituents, typically calcium ions to form an insoluble 

compound, such as, calcium fluoride (CaF2) (de Oliveira et al., 2003:248; Hashizume et al., 
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2003:194).  This precipitated (CaF2) fluoride will not be solubilized in the mouth during 

brushing and prior to expectoration and is as a result is unavailable for caries inhibition.   

 

Typically when sodium monofluorophosphate is used as the active ingredient in the toothpaste 

formulation it is combined with a calcium-based abrasive as it is assumed that as F- ions are 

covalently bonded to phosphate within monofluorophosphate (PO3F2-), it is unlikely that ionic 

F will be made available for complexation with Ca2+ of the abrasive (de Oliveira Conde et al., 

2003:248; Pessan et al., 2011 cited in Benzian, 2012:298).  Recent analytical studies have, 

however, repeatedly demonstrated that this bond is not stable and that over time PO3F2- 

undergoes hydrolysis to release F- that then interacts with Ca2+, effectively reducing the 

fluoride availability of the toothpaste (Benzian et al., 2012:216; Cury et al.,2010:399; Kikwilu 

et al., 2008:298).  Consequently, manufacturers have been seen to formulate the 

Na2PO3F/CaCO3-containing toothpastes with the maximum permissible total fluoride 

concentration of 1500ppm F to account for this anticipated loss in fluoride availability (de 

Oliviera et al., 2003:252).   

 

Consistently within the literature, reference is made to the fact that as a toothpaste ages fluoride 

availability and therefore potential bioavailability (cariostatic activity) declines, particularly 

evident among the Na2PO3F/CaCO3-containing toothpastes and to a lesser extent or negligibly 

among the NaF/SiO2-containing products. Furthermore, this decrease is accelerated on storage 

at excessive ambient temperatures and may occur to such an extent that fluoride availability 

declines to sub-therapeutic levels, below 1000ppm (Benzian et al., 2012:219; de Freitas, 1984: 

30; de Oliviera et al., 2003:252).   

 

Contrary to WHO recommendations that favour use of CaCO3 (due to low cost and ready 

availability) as the abrasive of choice in production of fluoridated toothpastes within resource 

challenged contexts (Jones et al., 2005:673), the empirical evidence and results stemming from 

the cross-sectional pricing survey (Table 28) suggest that an effective, stable and affordable 

product be formulated with NaF/SiO2 and manufactured locally.  
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10.9 Inexpensive & Alternate Packaging Strategies, Return Packaging Service & Retail 

Volume 

 

According to Coughlan and Illes, 2003 cited in Goldman et al. (2008), an estimated 40% of the 

manufacturer’s selling price may be attributed to packaging.  Investigation and implementation 

of alternate, cheaper and environmentally friendly packaging strategies provides a socially 

responsible mechanism to lower cost.  A recyclable, food-grade, self-sealing sachet system that 

sufficiently protects against degradation and contamination represents one such strategy.  In 

fact, multiple countries, in addition to the traditional packaging format, market toothpastes in 

10ml sachets.  This strategy has served to not only reduce production costs but has allowed for 

increased accessibility among the poor who frequently cannot afford the once off cost of a large 

volume (Goldman et al., 2008).  

 

Currently, South Africa’s standards prescribe that toothpaste be packaged in leak-proof, 

collapsible tubes bearing the total nominal volume (SANS, 2008:6).  In compliance with the 

Trade Metrology Act, permissible retail volumes include 15ml, 35ml, 50ml, 75ml, 100ml, 

125ml, 150ml, 175ml and 200ml (Department of Trade & Industry, 1977).  At the time of 

survey, the most commonly occurring retail volumes were 50ml for the paediatric and either 

75ml or 100ml tubes for the adult consumer.   Of the total paediatric sample (n=18), adjusted 

for those that did not declare a volume in milliliters on the label 94.4% were sold in 50ml 

volumes, while 62.5% and 25% of adult products (n=112) that declared a volume in milliliters 

were sold in 75ml and 100ml volumes respectively.  As the volume determines purchase 

frequency, inexpensive products marketed in larger volumes would prove more affordable.  

Irrespective of the chemical form of fluoride and place of manufacture, analysis of the mean 

number of working days, across all income groups and toothpaste brands/types, required to 

accumulate sufficient income to purchase the annual, household dosage of an adult fluoridated 

toothpaste marketed in either 75ml or 100ml volumes was calculated at 1.77 days (sd ±0.73) 

or 1.08 days (sd ±0.72) respectively  (i.e. it took households almost twice, 1.64x, as long to 

accumulate sufficient funds to purchase the annual therapeutic dosage of toothpaste packaged 

in 75ml as opposed 100ml tubes).  Notably, 24.29% (n=70) of adult fluoridated toothpastes 

that were retailed in 75ml volumes were manufactured locally in contrast to 35.71% (n=28) for 

those sold in 100ml volumes.  Improved affordability of the larger volume toothpastes is 

imputable to not only the larger volume but also local production. 
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If the analyses were then further subdivided according to whether the product was formulated 

with NaF or Na2PO3F as the active ingredient, the mean number of working days required per 

household, across all income groups and toothpaste brands/types, to earn sufficient income to 

purchase the annual, therapeutic dosage was 1.51 days (sd ±0.57) and 0.66 days (sd ±0.24) for 

the 75ml and 100ml NaF-containing toothpastes and 2.33 days (sd ±0.91) and 1.46 days (sd 

±0.78) for the 75ml and 100ml Na2PO3F-containing toothpastes.  Once again the toothpastes 

marketed in larger volume were proven more cost-effective.  In terms of local manufacture, 

40.48% (n=42) and 75% (n=12) of NaF-containing products sold in 75ml and 100ml tubes 

were manufactured locally, while no Na2PO3F-containing products sold in 75ml volume (n=13) 

and 6.67% (n=15) in 100ml volume were produced locally.  Consistently, the evidence 

illustrates that the adult, fluoridated toothpastes that were retailed in larger volumes and 

manufactured locally were more affordable.    

 

In the South African context, an argument therefore exists for the need to manufacture and sell 

toothpastes in volumes lying outside of those traditionally encountered on the market, such as, 

10ml sachets or tubes in excess of 100ml.  As the Trade Metrology Act already makes provision 

for the sale of toothpastes in volumes of 15ml and in excess of 100ml (Department of Trade & 

Industry, 1977), manufacturers need to cater to the needs of a predominantly poor society, 

62.4% of households located in the two lowest income segments (Coetzee and van Aardt, 

2019:4) and supply toothpastes in volumes that align with household income distribution and 

poverty patterns, employ a so-called equitable marketing strategy. 

 

On the other hand, use of new, inexpensive packaging materials will require that existing 

standards be amended (South African Bureau of Standards, 2008:6), and new policies 

introduced.  Considerable research and development into adequately safe, non-toxic, microbial 

resistant, cost-effective and recyclable materials may be required prior to any revisions or 

policy proposals.  Furthermore, policies that enable the use of a sachet system and that have 

been successfully applied in other countries be considered, adopted and translated to South 

African society. Another initiative that may be implemented to reduce costs is to abolish the 

outer carton within which toothpaste tubes are packaged and provision, by the large 

multinationals, of a return packaging and recycling service.  Any money recuperated through 

recycling toothpaste packaging may be used to partially subsidise the manufacture’s selling 

price of the regular/heritage brands.   
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Results from the present study also clearly demonstrated that incorrect use, in terms of the 

nurdle size dispensed dramatically escalated costs and reduced affordability.  It is well 

understood that appropriate oral health education is paramount to adoption of ideal oral hygiene 

practices.  Regardless of the applicability of the oral health education delivered, behaviour 

change is protracted and diffuses at variable rates through different communities.  Presumably, 

the poor would lag due to lack of and restricted access to oral health care services.  In an 

environment characterised by insufficient and inaccessible health care facilities, limited oral 

health literacy and low-income, mechanisms that directly influence behaviour need to be 

sought.  Recommendations to restrict the size of the aperture of the toothpaste lid and thereby 

regulate the width/circumference of nurdle dispensed represents one such mechanism.  Once 

again amendments to existing standards and legislation that govern packaging will be required.  

 

10.10 Industrial Responsibility 

 

In addition to the aforementioned regulatory and financing strategies suggested, all role players 

within the supply chain have an ethical responsibility to scrutinise operations to identify areas 

of competitive advantage.  Successful implementation of cost effective strategies that increase 

competitive advantage should allow for gains in profit realised, a proportion of which can be 

allocated to lowering the retail price of quality, therapeutic fluoridated toothpastes or directed 

towards a social responsibility initiative, such as the CTF or school based oral health 

programmes. 

 

10.11 Conclusion 

 

While the preceding chapter provides a preliminary assessment of potential policy and funding 

mechanisms, comprehensive multi-disciplinary (clinical, industrial, legal and governmental) 

impact, economic and business analyses will need to be undertaken prior to implementation. 

 

At a superficial glance and in light of the recent successes achieved in terms of the VAT zero 

rating of feminine hygiene products, one would be inclined to select this as a first line action 

to regulate the cost and thus affordability of the fluoridated toothpastes.  In reality, however, 

questions abound as to whether the fiscus could withstand another blow, especially when South 

Africa continues to teeter on the brink of an international credit ratings downgrade.   
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Apart from this mechanism a combination of strategies would be most likely to effect the 

desired result and include establishment of a private sector financed fund, the CTF, in 

combination with policies that function to indirectly regulate price through, for example, 

promoting local manufacture, allowing for implementation of cheaper and alternate packaging 

methods (including those that drive appropriate use) and external reference pricing against 

countries of comparable economic status merely as guide to price setting and not an absolute 

benchmark. 

 

Partial government subsidisation for the poor was also briefly touched upon and while this 

certainly is a mechanism that needs to be considered, is arguable.  Details in terms of financing 

would need to be carefully examined and agreed upon.  Currently, South Africa is rapidly 

progressing towards full operationalisation of universal health coverage in 2025/26 and yet the 

financing scheme still needs to be delineated.  Vague resolutions point to four probable 

financing sources, some of which may have serious implications for the already overburdened 

and small tax base that serves to support the nation (Woolard and Ajam, 2017:11).  Think of 

the youthful nature of the South African population, where almost one third is below the age 

of 14 years (Statistics South Africa P0302, 2018:1), the number of employed versus 

unemployed persons (Statistics South Africa P0211, 2018:8) and the fact that of those that are 

formally employed, those earning less than ZAR 78 150 per annum approximately two thirds 

of South African households that reside in the lowest income brackets (Bureau of Market 

Research, 2019:4), need not submit an income tax return (South African Revenue Service, 

2019).  It is primarily for this reason, that while government subsidisation remains a thought-

provoking proposition, that private sector or public-private financing schemes appear 

preferable. 

 

It is well understood that oral health education is paramount to adoption of appropriate oral 

hygiene practices.  Even with education, behaviour change is protracted and diffuses at variable 

rates through different population groupings.  Presumably, socio-economically disadvantaged 

sectors, where need is greatest, would lag due to lack of or restricted access to oral health care 

services (Kassier, 2016: 407; WHO, 2017:2; WHO, 2013a cited in Abid et al., 2015:11).  The 

results of the present study clearly demonstrate how incorrect use in terms of the nurdle side 

dramatically escalates costs and restrains affordability.  Under conditions of inadequate health 

care services and limited oral health literacy, factors that directly control toothpaste use among 

consumers need to be sought.   
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Enacting legislation that restricts the aperture side of the toothpaste cap and thus the 

width/circumference of nurdle dispensed is one such mechanism.  This, however, will require 

that standards and legislation, more specifically the “Foodstuffs, Cosmetics and Disinfectants 

Act, 1972” (Act No. 54 of 1972; Regulation R1555) (Department of Agriculture, 1986) be 

amended.  Despite the fact that the South African National Standards documentation is not 

legislation and does not need to be mandatorily applied by manufacturers, initial changes to 

the standard will provide arsenal for advocating for changes to the existing legislation.  Better 

yet, and in accordance with global health authorities, NaF, in this instance, NaF-containing 

toothpastes be migrated to the National Essential Medicines List (NEML) and away from 

classification as a cosmetic/’borderline’ product.  Once reflected on the NEML, government 

has a constitutional obligation to ensure an affordable, sustainable supply of NaF-containing 

toothpastes for all persons and it is at this point that government funding and appropriate 

allocation of the health budget comes into play. 

 

In conclusion, first and foremost it is recommended that measures be taken to initiate the 

process of adding NaF to the NEML.  Simultaneously, government, whom already possesses 

the legal authority to directly or indirectly regulate price, can preferably enact a number of 

indirect pricing policies, that as described, reduce or eliminate taxation, bolster local 

manufacture and regulate the use of quality, effective, inexpensive ingredients and alternate 

packaging strategies in production.  All these activities need to be underpinned, in alignment 

with the philosophy of social solidarity, by civil society.  It is therefore suggested that a working 

committee comprising clinical, industrial, legal and governmental experts as well as laypersons 

be convened to further investigate and advocate for socially and culturally acceptable 

mechanisms to reduce the price and improve the affordability of fluoridated toothpastes as well 

as manage submissions, following correct protocols, to necessary governmental departments.  
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CHAPTER 11:  CONCLUSION 
 

World oral health authorities recognise that fluoridated toothpastes remain the ‘most 

widespread and significant form of fluoride used globally’, demonstrate anti-cariogenic 

properties and are safe despite exposure to fluoride from alternate sources (WHO, FDI, IADR, 

CSA, 2007).  Twice daily brushing with a fluoridated toothpaste is regarded as the best clinical 

practice available today in management of dental caries (Pollick, 2018:925).  These products 

frequently serve as the primary fluoride delivery mechanism for many population groups that 

do not have access to fluoridated water (Ullah and Zafar, 2015:198).  Increased accessibility to 

fluoridated toothpastes is regarded as a viable means to reduce caries burden in populations. 

 

Outcomes of the present study partially confirmed the research hypothesis.  Commercially 

available toothpastes within South Africa were found to be completely and partially 

unaffordable to low-income households located in the lowest and second lowest income 

brackets.  This  lack of affordability, in turn, considered to be a major deterrent to access.  

Adversely, low-income households are understood to bear the greatest burden of disease  (Abid 

et al., 2015:11; Barbato and Peres, 2015; CSDH, 2008:1; Singh et al., 2016; Watt et al., 2018: 

970), possess the greatest need and would benefit the most through adequate and appropriate 

exposure to effective fluoridated toothpastes (Marinho et al., 2003).     

 

Affordability was assessed relative to household income brackets using a modification of the 

WHO/HAI’s essential medicines pricing protocol and expressed in terms of the number of days 

of disposable, household income (workdays) required to purchase the annual, household 

therapeutic dosage.  If the cost of the annual household dosage exceeded the daily, disposable, 

household income the toothpaste was deemed unaffordable.  As a primary objective of the 

present study was to identify the prevalence and severity of unaffordability experienced across, 

between and within socio-economic groups, particularly between low-income earners and the 

more affluent, affordability was evaluated against all household income brackets.  This 

methodology therefore deviated from that described by the WHO/HAI (2003:93) in four main 

aspects (i.e. affordability of the annual, household therapeutic dosage was evaluated relative to 

daily, disposable household income, an average household size of 3.3 persons and for each 

household income bracket as opposed to assessment of the cost of a single course of an essential 

medicine against the daily income of the lowest paid civil servant – income per capita).  
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Households were selected as the unit for comparison against as a household head typically 

purchases toothpaste to satisfy the needs of the entire household and within Black South 

African households, financial support often extends beyond the confines of the household unit 

and across the extended family, a practice colloquially referred to as ‘Black Tax’ and 

undertaken in the spirit of ‘Ubuntu’.  Consequently, to improve applicability of the pricing 

protocol, to South Africa’s unique social and cultural context, WHO/HAI’s methodology was 

adapted as described.  Furthermore, optimal efficacy of fluoridated toothpastes is predicated 

on consistent, twice daily use.  Justifiably, therefore, the annual cost of the household 

therapeutic dosage of a fluoridated toothpaste, a merit good fundamental to the welfare of all 

persons, should fall far short of daily, disposable household income earned (Goldman et al., 

2008).  For the purposes of the present study the one day critical benchmark of affordability 

was retained and the day further subdivided into fractions and assigned an affordability ranking 

(i.e. if 0.00 to 0.25 of a working day was required to earn sufficient income to purchase the 

annual dosage of the toothpaste, the toothpaste was ranked as most affordable, 0.26 to 0.50 of 

a day, moderately affordable, 0.51 to 0.75 of a day, less affordable, 0.76 to 1.00 day least 

affordable).   

 

Results of the present study clearly demonstrate significant inequity in the affordability of 

fluoridated toothpastes between socio-economic segments within South Africa.  In addition to 

the severity of money-metric poverty experienced, inequity between households was found to 

be amplified by the gender and age of the household head, household size and dwelling 

type/location.  Low income, female-headed, dependent-inclusive households located within the 

traditional areas suffered greatest disadvantage in terms of financial access to fluoridated 

toothpastes, placing them at greatest risk of poor oral health outcomes.  The general 

observation, however, was that the poorer the household the larger the proportion of daily, 

disposable income was required to purchase the annual therapeutic dosage of a fluoridated 

toothpaste.  In 2018, affluent households spent less than 1% of daily, disposable income on the 

purchase of the annual, household therapeutic dosage of the lowest priced commercially 

available toothpaste, while low income households had to allocate between 22.59% and 

104.27% (in excess of the critical 100% level at which the product would have been deemed 

unaffordable) to this purpose.  Importantly, the larger the proportion of disposable income spent 

on essential foods, personal care items and services, the smaller is the amount of money 

available to be spent on housing, transport and recreation, all of which enhance wellbeing and 

lifestyle  (Statistics South Africa P0310, 2017; South African Market Insights, 2016). 
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While South Africa was shown to enjoy a wide commercial availability of fluoridated 

toothpastes, the main disadvantage was that despite pricing distribution over a wide range, the 

majority were unaffordable to the low-income households and completely inaccessible to 

households located within the lowest income bracket.  Conversely, wealthy households had 

full access. The injustice of this disparity was further contextualised through analysis of 

household distribution patterns that demonstrated that almost two thirds (62.4%) were located 

within the low-income segments while a mere 4.4% were regarded as affluent or wealthy 

(Coetzee and van Aardt, 2019:4).  The toothpaste industry was thus seen to cater predominantly 

to middle- and high-income households to the exclusion of the poor and contributed and 

continues to contribute towards widening the gap in health inequities experienced between the 

socio-economic strata.  Out of interest a brief survey of 2019 retail prices revealed, as 

anticipated, price increases across the board.  The cost of the lowest priced toothpaste had 

escalated from ZAR8.99 to ZAR11.99.  After application of an inflation related increase to 

household income earned by households located in the lowest income bracket, the daily, 

disposable income accrued in 2019 proved insufficient to meet the affordability criterion set 

out in the present study (i.e. number of days of disposable income required to purchase the 

annual therapeutic dosage of the lowest priced toothpaste in 2019 was calculated at 1.33, in 

excess of the 1 day critical level).  In other words, currently, no commercially available 

toothpastes are ranked as financially accessible to the 21.9% (±3.82 million) of households 

located in the lowest income group.  Continued progression along this trajectory will have dire 

implications in terms of oral health and economic hardships suffered by the poor.  

  
To adequately address this access challenge and in so doing respect and protect each 

individual’s human right to health, a number of direct and indirect price regulatory policies, 

governmental expenditure programmes and funding mechanisms, relevant to South Africa’s 

macroeconomic and legal framework, were investigated and recommendations made.  These 

strategies are intended to refocus attention on the oral health agenda, stimulate conversation 

across societal sectors (clinical, humanitarian, industrial and governmental), drive advocacy by 

national oral health stakeholders and galvanize the state and civil society to action, to reduce 

dental disease burden and create an environment that supports, promotes and fulfils the right 

to health and a life lived in dignity for all.  Lack of appropriate access is indisputably a human 

rights issue and demands action now. 

 
 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

185 

BIBLIOGRAPHY 
 
 

Abid, A., Maatouk, F., Berrezouga, L., Azodo, C., Uti, O., El-Shamy, H. And Oginni, A., 

2015. ‘Prevalence and Severity and Oral Diseases in the Africa and Middle East Region’.  

Advances in Dental Research, 27(1):10-17, viewed 16 July 2018, (online SAGE Journals). 

 

Acts Online, 2019.  Acts Online [online].  Acts Online:Kyalami.  Available from: 

<https://www.acts.co.za/home> [accessed: 13 August 2019]. 

 

Adejumo, O.E., George-Taylor, O.M., Kolapo, A.L., Olubamiwa, A.O., Fayokun, R. And Alawode, 

O.A., 2009.  ‘Determination of Fluoride Ion Concentration in Various Brands of Toothpastes 

Marketed in Nigeria using Ion Selective Electrode Method’ [online].  Advances in Medical and 

Dental Sciences, 3(2): 46-50.  Available from: 

<www.academia.edu/5623562/Determination_of_fluoride_concentration_in_varoius_brands_of_toot

hpaste_marketed_in_Nigeria.pdf> [accessed: 1 February 2015]. 

 

Allukian, M., 2008.  Editorial. Neglected Epidemic and the Surgeon General’s Report: A Call 

to Action for Better Oral Health. American Journal of Public Health, 98(Suppl 1): S82–S85. 

 

Aquafresh, 2015.  All About Aquafresh® [online]. GSK: United Kingdom.  Available from: 

<https://www.aquafresh.com/about-aquafresh/> [accessed: 11 February 2019]. 

 

Ask Africa, 2019.  What is the Ask Africa Kasi Star Brand survey? [online].  Ask Afrika: 

Pretoria.  Available from: <https://www.askafrika.co.za/benchmarks/kasi-star-brands> 

[accessed: 11 February 2019]. 

 

Ataguba, J.E and Akazili, J., 2010. ‘Health care financing in South Africa: moving towards 

universal coverage’ [online].  Continuing Medical Education, 28(2):74-78.  Available from: 

<http://www.cmej.org.za/index.php/cmej/article/view/1782/1466> [accessed: 15 November 

2018]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

186 

Automobile Association, 2018. Petrol Price Breakdown [online].  AA:Kyalami.  Available 

from:<https://www.aa.co.za/insights/petrol-price-breakdown>[accessed: 29 October 2018]. 

 

Bahekar, A.A., Singh, S., Saha, S., Molnar, J. and Arora, R., 2007.  ‘The prevalence and 

incidence of coronary heart disease is significantly increased in periodontitis: A meta-

analysis’ [online].  American Heart Journal, 154(5):830-837.  Available from: 

<https://www.sciencedirect.com/science/article/abs/pii/S0002870307005418.> [accessed: 9 

October 2019]. 

 

Ballard, T.J., Keppel, A. and Cafiero, C., 2014.  The Food Insecurity Experience Scale.  

Development of a Global Standard for Monitoring Hunger Worldwide.  Rome: Food and 

Agricultural Organization of the United Nations. Available from: 

<http://www.fao.org/fileadmin/templates/ess/voh/FIES_Technical_Paper_v1.1.pdf> 

[accessed: 12 November 2018]. 

 

Barbato, P.R. and Peres, K.G., 2015.  ‘Contextual socio-economic determinants of tooth loss 

in adults and elderly: A systematic review’ [online].  Rev Bras Epidemiol, 18(2):357-371.  

Available from: 

<https://pdfs.semanticscholar.org/b92d/639d26796090e06a544620d400642b63f45d.pdf> 

[accessed: 14 July 2019].  

 

Beegle, K., Christiaensen, L., Dabalen, A. and Gaddis, I., 2016.  Poverty in a Rising Africa. 

Washington: International Bank for Reconstruction and Development / The World Bank.  

Available from: <https://openknowledge.worldbank.org/handle/10986/22575> [accessed: 19 

April 2018]. 

 

Benzian, H., Holmgren, C., Buijs, M., van Loveren, C., van der Weijden, F. and van 

Palenstein Helderman, W., 2012.  Total and free available fluoride in toothpastes in Brunei, 

Cambodia, Laos, the Netherlands and Suriname.  International Dental Journal, 62:213-221. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

187 

BER, 2019.  RMB/BER Busines Confidence Index [online].  Bureau of Economic Research: 

Stellenbosch University.  Available from: 

<https://www.ber.ac.za/BER%20Documents/RMB/BER-Business-Confidence-

Index/?doctypeid=1050> [accessed: 21 August 2019]. 

 

Bindile, D., Harper, P. And Whittles, G., 2018. Bombshell Plan to lay off 30000 public 

servants [online].  Mail & Guardian:Johannesburg. Available 

from:<https://mg.co.za/article/2018-08-10-00-bombshell-plan-to-lay-off-30000-public-

servants>[accessed: 4 October 2018]. 

 

Blinkhorn, A.S., Mainwright-Stringer, Y.M. and Hollowat, P.J., 2001.  ‘Dental health 

knowledge and attitudes of regularly attending mothers of high-risk, pre-school children’.  

International Dental Journal, 51(6): 435-438, viewed 24 April 2019, (online 

ExLibris/Wiley Online Library).  

 

Blinkhorn, A. And Mekertichian, K., 2013.  Fluoride and dental health.  In: Cameron, A.C. and 

Widmer, R.P. eds.  Handbook of Paediatric Dentistry 4th Edition.  Missouri: Mosby, 63-78. 

 

Borghi, J. , Ataguba, J., Mtei, G. , Akazili, J., Meheus, F., McIntyre, D., 2009.  

Methodological challenges in evaluating health care financing equity in data-poor contexts: 

Lessons from Ghana, South Africa and Tanzania.  In: D. Chernichovsky and K. Hanson, ed.  

Innovations in Health System Finance in Developing and Transitional Economies (Advances 

in Health Economics and Health Services Research, Volume 21).  United Kingdom: Emerald 

Group Publishing Limited, 133 - 156. 

 

Bowes, P., 2019.  The import duty rate for importing cosmetics and skincare products into 

South Africa [online].  Dutycalculator.  Available from: 

<https://www.dutycalculator.com/dc/38584965/health-beauty/skin-cosmetics-tanning/eye-

makeup/import-duty-rate-for-importing-cosmetics-and-skincare-from-hong-kong-to-south-

africa-is-20/> [accessed:  13 August 2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

188 

Bratthall, D., Hänsel-Petersson, G. and Sundberg, H., 1996.  ‘Reasons for the caries 

decline: what do the experts believe?’. European Journal of Oral Sciences, 104:416-422, 

viewed 2 October 2015, (online EBSCOHost/Wiley Online Library 2014). 

 

Brown, R., 2018. Why Turkey’s Crisis Won’t Cause An Emerging Market Crash [online].  

Forbes:Jersey City.  Available 

from:<https://www.forbes.com/sites/randybrown/2018/08/27/why-turkeys-crisis-wont-cause-

an-emerging-market-crash/#6ff1ed87118b>[accessed: 17 October 2018]. 

 

Bureau for Economic Research, 2018. RMB/BER Business Confidence Index [online]. 

BER:Stellenbosch.  Available from:<https://www.ber.ac.za/BER%20Documents/RMB/BER-

Business-Confidence-Index/?doctypeid=1050>[accessed: 23 October 2018]. 

 

Bureau of Market Research, 2019.  Household Income and Expenditure Trends and Patterns, 

2014-2018.  Pretoria: UNISA College of Economic and Management Sciences, (Research 

Report 497). 

 

BusinessTech, 2016. How many SA households earn more than R200 000 per month [online]. 

BusinessTech. Available from: <https://businesstech.co.za/news/wealth/132507/how-many-

households-in-south-africa-earn-more-than-r200000-per-month/> [accessed: 8 April 2018]. 

 

BusinessTech, 2018.  How SA’s new carbon tax will affect petrol and electricity prices 

[online].  BusinessTech:Lyttelton. Available 

from:<https://businesstech.co.za/news/energy/218691/how-sas-new-carbon-tax-will-affect-

petrol-and-electricity-prices/>[accessed: 29 October 2018]. 

 

Cassanova, l., Hughes, F.J. and Presham, P.M., 2014.  ‘Diabetes and periodontal disease: a 

two-way relationship’ [online].  British Dental Journal, 217:433-437.  Available from: 

<https://www.nature.com/articles/sj.bdj.2014.907> [accessed: 9 October 2019]. 

 

CHA-NATSEM, 2012.  The cost on inaction on the social determinants of health.  

Canberra: National Centre for Social and Economic Modelling, (2/2012). 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

189 

Chand, S., no date.  Difference between Manufacturer’s Brands and Own-Label Brands 

[online].  Your Article Library.  Available from: 

<http://www.yourarticlelibrary.com/difference/difference-between-manufacturers-brands-

and-own-label-brand/13671> [accessed 11 February 2019]. 

 

Cision. PR Newswire, 2019.  Global Toothpaste Industry [online].  Cision:London.  

Available from: <https://www.prnewswire.com/news-releases/global-toothpaste-industry-

300508145.html> [accessed: 27 June 2019]. 

 

Clifton, M. And Carey, B.A., 2014.  ‘Focus on fluorides: update on the use of fluoride for the 

prevention of dental caries’.  Journal of Evidence Based Dental Practice Special Issue, 

14(Supplement 1):95-101, viewed 8 July 2019, (online Elsevier Science Direct Journals). 

 

Colgate-Palmolive Company, 2015.  Colgate Cavity Protection Toothpaste - Great Regular 

Flavour.  Safety Data Sheet.  Colgate-Palmolive Company: New York, (66000000176 

Version 1.0). 

 

Colgate-Palmolive Company, 2016.  My First Colgate Toothpaste.  Safety Data Sheet.  

Colgate-Palmolive Company: New York, (660000003784 Version 1.0). 

 

Colgate-Palmolive, 2019.  Sustainability.  Building a Future to Smile About [online].  

Colgate-Palmolive:New York.  Available from: <https://www.colgatepalmolive.com/en-

us/core-values/sustainability> [accessed: 28 August 2019]. 

 

Colgate-Palmolive, 2019.  Community Programs [online].  Colgate-Palmolive:New York.  

Available from: <https://www.colgatepalmolive.com/en-us/core-values/community-

responsibility> [accessed: 21 August 2019]. 

 

Comny, A., 2018. ‘South African health care system analysis’ [online].  Public Health 

Review, 1(1):1-8.  Available from: 

<https://pubs.lib.umn.edu/index.php/phr/article/download/1568/1349/> [accessed: 26 April 

2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

190 

Constitution of the Republic of South Africa, 1996.  Chapter 2. Bill of Rights [online].  

Available from: < http://www.justice.gov.za/legislation/constitution/SAConstitution-web-

eng-02.pdf> [accessed: 1 October 2019]. 

 

Cosmetics Toiletries and Fragrance Association South Africa, 2014. Advice from the CTFA 

for the consumer. Understanding product labeling and ingredient categories [online].  

CosmeticWeb: Northmead. Available from:  

<http://www.cosmeticweb.co.za/pebble.asp?relid=24786> [accessed 24 June 2015].  

 

Craig, L., Lutz, A., Berry, K.A. and Yang, W., 2015.  ‘Recommendations for fluoride limits in 

drinking water based on estimated daily fluoride intake in Upper East Region, Ghana’.  Science of 

the Total Environment, 532(2015):127-137, viewed 9 July 2019, (online Elsevier Science Direct 

Journals). 

 

Creeth, J., Bosma, M.L. and Govier, K., 2013.  ‘How much is ‘pea-sized amount’? A study of 

dentifrice dosing by parents in three countries’ [online].  International Dental Journal, 

63(Suppl 2):25-30.  Available from: 

<https://onlinelibrary.wiley.com/doi/epdf/10.1111/idj.12074> [accessed: 2 March 2019]. 

 

Crisp, N., 2011.  ‘South Africa needs more doctors and dentists’.  South African Medical 

Journal, 101(8):517-518, viewed 1 July 2019, (online Sabinet Open Access Journals). 

 

Cronje, J., 2018. Moody’s cuts SA’s GDP forecast as recession bites [online]. Media24: Cape 

Town.  Available from: <https://www.fin24.com/Economy/moodys-cuts-sas-gdp-forecast-as-

recession-bites-20180906> [accessed: 24 September 2018]. 

 

Cronje, J., 2018. Stimulus recap: what Ramaphosa announced on Friday [online]. Media24: 

Cape Town. Available from :<https://www.fin24.com/Economy/stimulus-recap-what-

ramaphosa-announced-on-friday-20180921>[accessed: 21 September 2018]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

191 

Cronje, J., 2018. Mini budget in a nutshell: Mboweni takes bull by the horns [online].  

Media24:Cape Town. Available from:<https://www.fin24.com/Budget/mini-budget-in-a-

nutshell-mboweni-takes-bull-by-the-horns-20181024>[accessed: 24 October 2018]. 

 

CSDH, 2018.  Closing the gap in a generation.  Health equity through action on the social 

determinants of health.  Final report of the commission on the social determinants of 

health [online].  Geneva: World Health Organization.  Available from: < 

https://www.who.int/social_determinants/final_report/csdh_finalreport_2008.pdf> 

[accessed: 14 July 2019]. 

 

Cury, J.A., Tenuta, L.M.A., Ribeiro, C.C. and Paes Leme, A.F., 2004. ‘The Importance Of 

Fluoridated Dentifrices To The Current Dental Caries Prevalence In Brazil’ [online].  

Brazilian Dental Journal, 15 (3): 167-174.  Available from: 

<http://www.scielo.br/pdf/bdj/v15n3/v15n3a01.pdf > [accessed: 2 October 2015].  

 

Cury, J.A., de Oliveira, M.J.L., Martins, C.C., Tenuta, L.M.A. and Paiva, S.M., 2010. Available 

Fluoride in Toothpastes Used by Brazilian Children. Brazilian Dental Journal, 21: 396-400. 

 

Cury, J.A., 2015. ‘Use of the Fluoride Electrode to Determine Potentially Available Fluoride 

in Different Toothpaste Formulations’, lecture notes distributed at the ORCA Workshop on 6 

February. 
 

Daily Sun, 2018. Kasi Star Brands. SA’s 2018/2019 No 1 Township Brands [online].  Daily 

Sun: Cape Town. Available from: <https://www.askafrika.co.za/uploads/files/Kasi-Star-

Brands-Supplement-2018-2019.pdf> [accessed: 6 February 2018]. 

 

Darby, M.L. and Walsh, M.M., 2010.  Dental Hygiene.  Theory and Practice.  3rd ed.  Canada: 

Saunders Elsevier. 

 

Davarajan, S. And Finger, W., 2012. Most African countries could reach middle income 

status by 2025 [online].  How we Made it in Africa. Africa Business Insight: Cape Town. 

Available from: <https://www.howwemadeitinafrica.com/most-african-countries-could-

reach-middle-income-status-by-2025/23058/>[accessed; 2 October 2018]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

192 

Dave, C.V., Hartzema, A. and Kesselheim, A.S., 2017.  ‘Prices of Generic Drugs Associated 

with Numbers of Manufacturers’ [online].  New England Journal of Medicine, 377(26):2597-

2598.  Available from: 

<https://www.researchgate.net/publication/322101708_Prices_of_Generic_Drugs_Associated

_with_Numbers_of_Manufacturers/link/5b6073caa6fdccf0b2049e37/download>[accessed: 

10 September 2019]. 

 

Davies, R.M., Davies, G.M., Ellwood, R.P. and Kay, E.J., 2003.  ‘Prevention. Part 4: 

Toothbrushing: What advice should be given to patients?’ [online].  British Dental Journal, 

195:135-141.  Available from: <https://www.nature.com/articles/4810396#ref1> 

[accessed: 24 April 2019]. 

 

Delobelle, P., 2013. The Health System in South Africa.  Historical; Perspectives and Current 

Challenges.  In: C.C. Wolhuter, ed.  South Africa in Focus: Economic, Political and Social 

Issues.  New York: Nova Science Publishers, Inc., 159-205. 

 

DenBesten, P. and Ko, H.S., 1996.  ‘Fluoride levels in whole saliva of preschool children 

after brushing with 0.25g (pea-sized) amount as compared to 1.0g (full-brush) of a fluoride 

dentifrice’ [online].  Paediatric Dentistry, 18(4):277-280.  Available from: 

https://www.ncbi.nlm.nih.gov/pubmed/8857654 [accessed: 2 March 2019].   

 

de Oliveira, N.C., Rebelo, M.A.B. and Cury, J.A., 2003. ‘Evaluation of the fluoride stability 

of dentifrices sold in Manaus, AM, Brazil.’ [online]. Pesqui Odontol Bras, 17(3):247-253. 

Available from: <http://www.scielo.br/pdf/pob/v17n3/a09v17n3.pdf> [accessed: 1 September 

2015]. 

 

Department of Agriculture, 1986.  Foodstuffs, Cosmetics and Disinfectants Act 54 of 1972.  

Available from:  <http://www.nda.agric.za/vetweb/Legislation/Other%20acts/Act%20-

%20Foodstuffs,%20Cosmetics%20and%20Disinfectants%20Act-54%20of%201972.pdf> 

[accessed: 11 June 2015]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

193 

Department of Health, 1994. National Oral Health Survey South Africa 1988/89. Pretoria: 

Government Printer. 

 

Department of Health, 2003. National Children’s Oral Health Survey South Africa 

1999/2002. Pretoria: Government Printer. 

 

Department of Health (DoH), 2004.  South African National Oral Health Strategy.  Cape 

Town: DoH, 1-15. 

 

Department of Health, 2005. South African National Oral Health Strategy.  Pretoria: 

Government Printer. 

 

Department of Health, 2010.  Regulations relating to the labelling and advertising of 

foodstuffs. Pretoria: Government Printing Works, (No. R. 146). 

 

Department of Health (DoH), 2011.  National Health Insurance in South Africa.  Policy 

Paper.  Cape Town.  Available from: 

<https://www.fpi.co.za/documents/Advocay/National_Health_Insurance_(NHI)_Policy_Pape

r.pdf> [accessed: 14 October 2019]. 

 

Department of Labour, 2015.  Government Gazette, 24 April 2015, Vol. 598.  Pretoria: 

Government Printing Works, (38713). 

 

Department of National Treasury, 2015.  Budget 2015 Highlights.  Pretoria: National 

Treasury.  Available from: 

<http://www.treasury.gov.za/documents/national%20budget/2015/guides/2015%20Budget%

20Highlights%20Card.pdf> [accessed: 3 June 2019]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

194 

Department of Public Service and Administration, 2018.  Salary scales, with translation 

keys, for employees on salary levels 1 to 12 and those employees covered by Occupation 

Specific Dispensations (OSDs) [online].  dpsa: Pretoria, (Appendix A DPSA Circular 10 of 

2018).  Available from: <http://www.saou.co.za/wp-

content/uploads/2016/04/18_1_p_20_06_2018_Appendices_A.pdf> [accessed: 25 

February 2019]. 

 

Department of Trade and Industry, 1977. Trade Metrology Act. Act No. 77, 1973. EnviroLeg 

cc.  Available from: <https://www.thedti.gov.za/business_regulation/acts/metrology_act.pdf> 

[accessed: 27 August 2019]. 

 

Department of Trade and Industry, 2008. Standards Act.  Act No. 8, 2008. Cape Town: 

Government Gazette, 517 (No. 31253). 

 

Department of Trade and Industry, 2009.  Consumer Protection Act.  Act No. 68, 2008. Cape 

Town: Government Gazette, 526 (No. 32186). 

Department of Trade and Industry, 2008.  Foodstuffs, Cosmetics and Disinfectants 

Amendment Act, 2007.  Act No. 39, 2007. Cape Town: Government Gazette, 512 (No. 

30822). 

 

Department of Trade and Industry, 2015. South Africa: Investor’s Handbook 2015/15 

[online]. Deloitte:Johannesburg.  Available from: 

<https://www2.deloitte.com/content/dam/Deloitte/za/Documents/tax/ZA_DTI-

InvestinginSA_2014-15.pdf> [accessed: 16 August 2019]. 

 

du Toit, P., 2018. The Ramaphosa Plan: Doing more with the little he’s got [online].  

Media24:Cape Town. Available from:<https://www.fin24.com/Economy/South-Africa/the-

ramaphosa-plan-doing-more-with-the-little-hes-got-20180921>[accessed: 21 September 

2018]. 

 

DW, 2019.  World agrees on first global commitment to curb single-use plastics [online].  

Deutsche Welle:Bonn.  Available from: <https://www.dw.com/en/world-agrees-on-first-

global-commitment-to-curb-single-use-plastics/a-47938697> [accessed; 21 August 2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

195 

Espin, J., Rovira, J. and de Labry, O., 2011.  WHO/HAI Project on Medicine Prices and 

Availability.  Review Series on Pharmaceutical Pricing Policies and Interventions.  Working 

Paper 1: External Reference Pricing [online].  Amsterdam: Health Action International.  

Available from: < http://haiweb.org/wp-content/uploads/2015/08/ERP-final-May2011a1.pdf> 

[accessed: 9 October 2019]. 

 

Eurominitor, 2015.  Oral Care in South Africa [online]. Euromonitor: Cape Town.  Available 

from: <http://www.euromonitor.com/oral-care-in-south-africa/report> [accessed: 11 May 

2015]. 

 

Euromonitor International, 2019.  Oral Care in South Africa [online]. Euromonitor: Cape 

Town.  Available from: <http://www.euromonitor.com/oral-care-in-south-africa/report> 

[accessed: 15 July 2019]. 

 

European Commision for Standardization, 2010. Dentistry-Dentifrices-requirements, test 

methods and marking. Estonia: CEN, (EVS-EN ISO 11609:2010, ICS 97.170). 

 

Ewen, M., 2003. ‘Sound price data - sound price policies’ [online]. Essential Drugs Monitor, 

33. Available from: <http://apps.who.int/medicinedocs/en/d/Js4941e/> [accessed: 30 March 

2018]. 

 

Expatica, 2019.  A guide to company tax in South Africa [online].  Expatica.  Available from: 

<https://www.expatica.com/za/finance/taxes/a-guide-to-company-tax-in-south-africa-

949408/> [accessed: 13 August 2019]. 

 

FDI World Dental Federation, 2016.  FDI’s Definition of Oral Health [online]. FDI:Paris.  

Available from: <https://www.fdiworlddental.org/oral-health/fdis-definition-of-oral-

health>[accessed: 27 July 2018]. 

 

FDI World Dental Federation, 2019.  Oral Health for All.  What is Universal Health 

Coverage? [online].  FDI:Geneva.  Available from: 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

196 

<https://www.fdiworlddental.org/sites/default/files/media/resources/fact_sheet-2019-

universal_health_coverage.pdf>[accessed: 29 May 2019]. 

 

GBD 2017 Disease and Injury Incidence and Prevalence Collaborators, 2018.  Global, 

regional, and national incidence, prevalence, and years lived with disability for 354 diseases 

and injuries for 195 countries and territories, 1990-2017: a systematic analysis for the Global 

Burden of Disease Study 2017.  Lancet, 392:1789-1858. 

 

Featherstone, J.D.B., ‘Prevention and reversal of dental caries: role of low-level fluoride’.  

Community Dentistry and Oral Epidemiology, 27:31-40, viewed 25 April 2015, (online 

EBSCOHost/Dentistry & Oral Sciences Source). 

 

Federal Drug Administration, 2017.  Generic Competition and Drug Prices [online].  Centre 

for Drug Evaluation and Research: Maryland.  Available from: <https://www.fda.gov/about-

fda/center-drug-evaluation-and-research-cder/generic-competition-and-drug-prices> 

[accessed: 20 September 2019].  

 

Federal Drug Administration (FDA), 2017.  Generic Competition and Drug Prices [online].  

Food and Drug Administration:Maryland.  Available from: <https://www.fda.gov/about-

fda/center-drug-evaluation-and-research/generic-competition-and-drug-prices> [accessed: 28 

August 2019]. 

 

Fin24, 2018. SA in technical recession as second quarter GDP falls [online].  Media24:Cape 

Town.  Available from: <https://www.fin24.com/Economy/sa-in-technical-recession-as-

second-quarter-gdp-falls-20180904>[accessed: 24 September 2018]. 

 

Fin24, 2018. SA unemployment rate rises to 27.5% - Stats SA [online]. Media24:Cape Town. 

Available from:<https://www.fin24.com/Economy/sa-unemployment-rate-rises-to-275-stats-

sa-20181030>[accessed:30 October 2018]. 

 

Fluoride Conversions [online], 2019.  PDFFiller: Massechusets.  Available from: 

<https://www.pdffiller.com/jsfiller-

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

197 

desk11/projectId=286488921&expId=4765&expBranch=1#952b42c5ed704b16956a434ec26

a4776> [accessed: 1 March 2019]. 

 

Frencken, J.E., Sharma, P., Stenhouse, L., Green, D., Laverty, D. And Dietrich, T., 2017. 

‘Global epidemiology of dental caries and severe periodontitis - a comprehensive review’ 

[online]. Journal of Clinical Periodontology, 44 (suppl.18):S94-S105.  Available 

from:<https://www.efp.org/publications/projects/perioandcaries/papers/global-

epidemiology.pdf> [accessed: 16 July 2018]. 

 

Furstenberg, W., 2016. Interview. In: biznews.com on SoundCloud [online]. 

Biznews.com:South Africa.  Available from:<https://soundcloud.com/biznews-com/what-

does-our-current-account-deficit-really-mean>[accessed: 19 October 2018]. 

 

Future Market Insights, 2014.  Oral Care Market: BRICS Industry Analysis and Opportunity 

Assessment 2014-2020 [online].  Future Market Insights: London.  Available from: 

<https://www.futuremarketinsights.com/reports/brics-oral-care-market-opportunity-

assessment> [accessed: 12 March 2018]. 

 

Galorbades, B., Shaw, M., Lawlor, D.A., Lynch, J.W. and Smith, G.D., 2006.  ‘Indicators of 

socio-economic position (part 1)’ [online]. J Epidemiol Community Health, 60:7-12.  

Available from: <doi: 10.1136/jech.2004.023531> [accessed: 12 March 2018]. 

 

GlaxoSmithKline, 2015.  Aquafresh Toothpaste.  Safety Data Sheet. GlaxoSmithKline: 

United Kingdom, (135408 version # 33). 

 

Glick, M., Williams, D.M., Kleinman, D.V., Vujicic, M., Watt, R.G. and Weyant, R.J., 2016. 

‘A new definition for oral health developed by the FDI World Dental Federation opens the 

door to a universal definition of oral health’ [online].  JADA 147(12):915-917. Available 

from: <https://jada.ada.org/article/S0002-8177(16)30786-3/pdf>[accessed: 26 July 2018]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

198 

Goldman, A.S., Yee, R., Holmgren, C.J. and Benzian, H., 2008.  Global Affordability of 

fluoride toothpaste [online].  BioMed Central.  Available from: 

<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2443131/pdf/1744-8603-4-7.pdf> 

[accessed: 12 March 2018]. 

 

Goldstep, F., 2012.  Dental Remineralization: Simplified [online].  Oral Health Group: Canada.  

Available from: < http://www.oralhealthgroup.com/news/dental-remineralization-

simplified/1001903148/?&er=NA> [accessed: 25 April 2015]. 

 

Gray, A., Riddin, J. and Jugathpal, J., 2016.  ‘Health Care and Pharmacy Practice in South 

Africa’ [online].  CJHP, 69(1):36-41.  Available from: 

<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4777579/pdf/cjhp-69-36.pdf> [accessed: 1 

October 2019].  

 

Gray, A. and  Vawda, Y., 2017.   Health Policy and Legislation.  In: A. Padarath and P. 

Barron, ed. 

South African Health Review 2017. Durban: Health Systems Trust, 2017.  Available from: 

<http://www.hst.org.za/publications/south-african-health-review-2017> [accessed: 6 March 

2018]. 

 

GSK, 2019.  Environment [online].  GlaxoSmithKline:Brentford .  Available from: 

<https://www.gsk.com/en-gb/responsibility/environment/> [accessed: 21 August 2019]. 

 

GSK, 2019.  Improving Health Globally [online].  GlaxoSmithKline: Brentford.  Available 

from: <https://www.gsk.com/en-gb/responsibility/improving-health-globally/ [accessed: 28 

August 2019]. 

 

Gupta, R., Shah, N.D. and Ross, J.S., 2019.  ‘Generic Drugs in the United States: Policies to 

Address Pricing and Competition’.  Clinical Pharmacology & Therapeutics, 105(2):329-337, 

viewed 10 September 2019, (online Wiley Online Library Database Model 2017). 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

199 

Haffajee, F., 2018. No forced public service retrenchments as government readies for job 

summit [online].  Media24: Cape Town.  Available from 

:<https://www.fin24.com/Economy/no-forced-public-service-retrenchments-as-government-

readies-for-jobs-summit-20181004-2>[accessed: 4 October 2018].  

 

Harris Dental, 2013.  How much toothpaste should you be using? [online].  Harris Dental: 

Phoenix.  Available from: <https://www.harrisdental.com/blog/how-much-toothpaste-should-

you-be-using/> [accessed: 24 April 2019]. 

 

Hashizume, L.N., de Oliveira Lima, Y., Kawaguchi, Y. and Cury, J.A., 2003. Fluoride 

availability and stability of Japanese Dentifrices. Journal of Oral Science, 45 (4), 193-199. 

 

Hassim, A., Heywood, M. and Berger, J., 2007.  Access to essential medicines.  In: A. 

Hassim, M. Heywood and J. Berger.  Health and Democracy [online].  Ch. 14:437-472.  

Available from: <http://www.section27.org.za/wp-content/uploads/2010/04/Chapter14.pdf> 

[accessed: 1 October 2019]. 

 

Hassim, A. And Heywood, M., 2010. Health & Democracy: A Guide to Human Rights, 

Health Law and Policy in Post-Apartheid South Africa [online]. Cape Town: Siberink. 

Available from: <http://www.section27.org.za/wp-content/uploads/2010/04/Chapter1.pdf> 

[accessed: 7 April 2018]. 

 

Holtorf, AP., Gialama, F., Wijaya, K.E. and Kaló, Z., 2019.  ‘External Reference Pricing for 

Pharmaceuticals – A Survey and Literature Review to Describe Best Practices for Countries 

with Expanding Healthcare Coverage’ [online].  Value in Health Regional Issues, 19:122-

131.  Available from: 

<https://reader.elsevier.com/reader/sd/pii/S2212109919300688?token=83B5EDF5AB38C00

0D1AE28091BB2CAE7B92F409C46B65EAD610F65AEC5553E6BF87C8912BC1A6ACB

401C34E990D47CBA> [accessed: 9 October 2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

200 

Hogerzeil, H., 2003. ‘Access to essential medicines as a human right’ [online]. Essential 

Drugs Monitor, 33. Available from: <http://apps.who.int/medicinedocs/en/d/Js4941e/> 

[accessed: 30 March 2018]. 

 

Hurlbutt, M., 2011. ‘CAMBRA:  Best practices in dental caries management’ [online].  Rdhmag, 

October:95-109.  Available from: 

<https://pdfs.semanticscholar.org/f6ac/6833549fe10821f8baa6bb927e19bcfa8591.pdf?_ga=2.155575

57.200074879.1562753410-537584119.1562753410> [accessed: 10 July 2019]. 

 

Hwang, J., 2018.  ‘Understanding reasons for unmet healthcare needs in Korea: what are 

health policy implications?’ [online].  BMC Health Services Research, 18:557.  Available 

from: <https://bmchealthservres.biomedcentral.com/track/pdf/10.1186/s12913-018-3369-2> 

[accessed: 4 June 2019]. 

 

ICOHIRP, 2015.  Social inequalities in oral health: from evidence to action.  London:UCL,  

 

Iheozor-Ejiofor, Z., Worthington, H.V., Walsh, T., O’Malley, L., Clarkson, J.E., Macey, R., 

Alam, R., Tugwell, P., Welch, V. And Glenny, A., 2015.  ‘Water fluoridation for the 

prevention of dental caries’ [online].  Cochrane Database of Systematic Reviews, 6.  

Available from: 

<https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010856.pub2/abstract#CD

010856-abs-0001> [accessed: 9 July 2019]. 

 

Innovative Medicines South Africa (IMSA), no date.  Reference Pricing – Background 

Information and IMSA Position [online].  Bryanston: Innovative Pharmaceutical Association 

of South Africa.  Available from: 

<http://ipasa.co.za/Downloads/Policy%20and%20Reports%20-

%20Medicines/Reference%20Pricing/IMSA%20Position%20on%20Reference%20Pricing.p

df> [accessed: 9 October 2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

201 

International Bank for Reconstruction and Development / The World Bank, 2018.  

Overcoming Poverty and Inequality in South Africa.  An Assessment of Drivers, Constraints 

and Opportunities.  Washington: The World Bank.  Available from: 

<http://documents.worldbank.org/curated/en/530481521735906534/pdf/124521-REV-OUO-

South-Africa-Poverty-and-Inequality-Assessment-Report-2018-FINAL-WEB.pdf> 

[accessed: 6 November 2018]. 

 

International Organization for Standardization (ISO).  ISO 11609:2010 Dentistry-Dentifrices-

requirements, test methods and marking. Geneva: ISO, 2010.  

 

Investopaedia, 2018. Inflation [online]. Investopaedia, LLC.:New York.  Available 

from:<https://www.investopedia.com/terms/i/inflation.asp>[accessed: 23 October 2018]. 

 

Investopaedia, 2019.  Corporate Social Responsibility [online].  Investopedia LLC.:New 

York.  Available from: <https://www.investopedia.com/terms/c/corp-social-

responsibility.asp> [accessed: 21 August 2019]. 

 

Investopaedia, 2019.  Supply Chain [online].  Investopedia LLC.:New York.  Available from: 

https://www.investopedia.com/terms/s/supplychain.asp [accessed: 24 October 2019].  

 

Jansen van Rensburg, B.G., 1995. Oral Biology. Chicago: Quintessence Publishing Co, Inc. 

 

Jenkins, N., 1985. ‘Recent changes in dental caries’ [online]. British Medical Journal, 291 

(6505): 1297-1298. Available from: 

<http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1417420/pdf/bmjcred00473-0003.pdf > 

[accessed: 2 October 2015]. 

 

Jones, S., Burt, B.A., Petersen, P.E. and Lennon, M.A., 2005. ‘The effective use of 

fluorides in public health.’ [online]. Bulletin of the World Health Organization, 83: 670-

676. Available from: <http://www.who.int/bulletin/volumes/83/9/670.pdf> [accessed: 1 

September 2015]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

202 

Kaiser, S., 2017. Difference between private label vs white label products [online]. Godirek: 

Hong Kong.  Available from: <http://godirek.com/blog/2017/05/difference-private-label-vs-

white-label-products/> [accessed: 6 February 2019]. 

 

Kaplan, M., Dollar, B., Melian, V., Van Durme, Y. and Wong, J., 2016.  Shape Culture. 

Drive Strategy [online].  Deloitte: United Kingdom.  Available from: 

<https://www2.deloitte.com/us/en/insights/focus/human-capital-trends/2016/impact-of-

culture-on-business-strategy.html> [accessed: 28 August 2019]. 

 

Kassebaum, N.J., Bernabé, E., Dahiya, M., Bahndari, B., Murray, C.J.L. and Marcenes, W., 

2015.  ‘Global Burden of Untreated Caries: A Systematic Review and Metaregtession’.  

Journal of Dental Research, 94(5): 650-658, viewed 1 July 2019, (online 

EBSCOhost/Dentistry & Oral Sciences Source). 

 

Khumalo, S., 2018. Current account deficit narrows to 3.3% [online].  Media24:Cape Town.  

Available from:<https://www.fin24.com/Economy/South-Africa/current-account-deficit-

narrows-to-33-20180906>[accessed: 19 October 2018]. 

 

Khumalo, S. And Niselow, T., 2018. 9 ways business and government plan to create 275000 

jobs a year [online]. Media24:Cape Town. Available 

from:<https://www.fin24.com/Economy/Labour/nine-ways-business-and-govt-plan-to-create-

275-000-jobs-every-year-20181005>[accessed: 5 October 2018]. 

Kikwilu, E.N., Frencken, J.E. and Mulder, J., 2008.  Utilization of toothpaste and fluoride 

content in toothpaste manufactured in Tanzania.  Acta Odontologica Scandinavica, 66, 293-

299. 

 

Ki-Moon, 2002.  Millenium Development Goals and Beyond 2015 [online].  United 

Nations:New York.  Available from: < https://www.un.org/millenniumgoals/bkgd.shtml> 

[accessed: 1 October 2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

203 

Kramer, L., 2018. What is GDP and why is it so important to investors and economists? 

[online].  Investopedia:New York. Available from: 

<https://www.investopedia.com/ask/answers/what-is-gdp-why-its-important-to-economists-

investors/>[accessed: 15 October 2018]. 

 

Kroon, J., 2008.  The economic assessment of water fluoridation in South Africa and its impact on 

human resources and oral health service delivery.  Thesis (Phd), University of Pretoria. 

 

Lee, J.Y., Watt, R.g., Williams, D.M. and Giannobile, W.V., 2016. ‘A New Definition for 

Oral Health: Implications for Clinical Practice, Policy and Research’. Journal of Dental 

Research 96(2):125-127, viewed 26 July 2018 (online SAGE Journals).   

 

Lewis, C.W. and Milgrom, P., 2003.  ‘Fluoride’ [online].  Pediatrics in Review, 24(10): 327-

336.  Available from: 

<https://www.researchgate.net/publication/9068945_Fluoride/download> [accessed: 5 March 

2019]. 

 

Ling, K., 2018. Year-end economic discussion, both global and local with Kevin Lings 

[Webinar].  2018 November 1. 13:00 hrs. 

 

Listl, S., Galloway, J., Mossey, P.A. and Marcenes, W., 2015.  ‘Global Economic Impact of 

Dental Diseases’.  Journal of Dental Research: 94(10):1355-1361, viewed 11 June 2019, 

(online EBSCOhost/Dentistry & Oral Sciences Source). 

 

Lu, H.X., Tao, D.Y., Lo, E.C.M., Li, R., Wang, X., Tai, B.J., Hu, D.Y., Lin, H.C., Wang, B., 

Si, Y., Wang, C.X., Zheng, S.G., Liu, X.N., Rong, W.S., Wang, W.J. and Feng, X.P., 2018.  

‘The 4th National Oral Health Survey in the Mainland of China: Background and 

Methodology’ [online].  Chinese Journal of Dental Research, 21(3):1-5.  Available from: 

<http://cjdr.cndent.com/uploads/media/180817/13-1PQG41A8.pdf> [accessed: 1 July 2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

204 

Lussi, A., Hellwig, E. and Klimek, J., 2012.  ‘Fluorides – Mode of Action and Recommendations for 

Use’ [online].  Schweiz Monatsschr Zahnmed, 122:1030-1036.  Available from:  

<https://www.sso.ch/fileadmin/pubmed/smfz-2012-11-02.pdf> [accessed: 3 October 2015]. 

 

Madhukar, P.  Data Analysis in Systematic Reviews [online].  McGill University: Montreal.  

Available from: 

<http://www.teachepi.org/documents/courses/sr&ma/Lecture5_Data_Analysis_Statistics.pdf

> [accessed: 27 March 2018]. 

 

Magubane, K., 2018. Investment dream team hits the ground running [online]. Media24:Cape 

Town. Available from:<https://www.fin24.com/Economy/investment-dream-team-has-hit-

the-ground-running-says-ramaphosa-20181003>[accessed: 3 October 2018]. 

 

Mahlathi, P. and Dlamini, J., 2015.  ‘South Africa’s Health System. A rapid analysis of stock 

and migration’ [online].  African Institute for Leadership and Development.  Available from: 

<https://www.who.int/workforcealliance/031616south_africa_case_studiesweb.pdf. > 

[accessed: 26 April 2019]. 

 

Makombo, 2019.  Living Conditions.  In: Centre for Risk Analysis.  Socio-economic Survey 

of South Africa 2019.  Centre for Risk Analysis: Johannesburg, 737-788. 

 

Maphumulo, W.T. & Bhengu, B.R., 2019, ‘Challenges of quality improvement in the 

healthcare of South Africa post-apartheid: A critical review’ [online]. Curationis 42(1) a1901.  

Available from: <https://doi.org/10.4102/curationis.v42i1.1901> [accessed: 18 July 2019]. 

 

Marcenes, W., Kassebaum, N.J., Bernabe, E., Flaxman, A., Naghavi, M., Lopez, M. and 

Murray, C.J.L., 2013.  ‘Global Burden of Oral Conditions in 1990-2010: A Systematic 

Analysis.’  Journal of Dental Research, 92(7):592-597, viewed 7 September 2014, (online 

EBSCOHost / Dentistry & Oral Sciences Source). 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

205 

Marinho, V.C., 2009.  ‘Cochrane reviews of randomised trials of fluoride therapies for preventing 

dental caries’.  European Archives of Paediatric Dentistry, 10(3):183-191, viewed 10 July 2019, 

(online EBSCOhost/Dentistry & Oral Sciences Source).  

 

Marinho, V.C., Higgind, J.P., Sheiham, A. and Logan, S., 2003.  ‘Fluoride toothpastes for 

preventing dental caries in children and adolescents’ [online].  Cochrane Database 

Systematic Reviews, 1:CD00227778.  Available from: 

<http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD002278/epdf/abstract> 

[accessed: 2 October 2015]. 

 

May, J., Sulla, V. and Zikhali, P., 2016.  South African Poverty and Inequality Assessment 

Discussion Note. (Draft for discussion only) [online].  Pretoria: World Bank South Africa.  

Available from: <http://ccs.ukzn.ac.za/files/World-Bank-South-Africa-CN-Discussion-Note-

28-Jan-2016.pdf> [accessed: 6 March 2018]. 

 

Mayosi, B.M., Fisher, A.J., Lalloo. U.G., Sitas, F., Tollman, S.M. and Bradshaw, D., 2009. 

‘The burden of non-communicable diseases in South Africa. Health in South Africa 4’ 

[online].  The Lancet. Available from: 

<https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)61087-4/fulltext> 

[accessed: 6 March 2018]. 

 

Mboweni, T., 2018. Medium Term Budget Policy Statement. Parliamentary Broadcast. 

ENCA. 2018 October 24. 14:00 hrs. 

 

McCaston, M.K., 2005. Tips for collecting, reviewing and analysing secondary data [online].  

CARE.  Available form: 

<https://www.ands.org.au/__data/assets/pdf_file/0003/713235/Tips_for_Collecting_Reviewi

ng_and_Analyz.pdf> [accessed: 16 March 2018]. 

 

McIntyre, D. and  Ataguba, J., 2017. ‘Access to quality health care in South Africa: Is the 

health sector contributing to addressing the inequality challenge?’ [online].  Health 

Economics Unit, University of Cape Town.  Available from: 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

206 

<https://www.google.co.za/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=

8&ved=2ahUKEwjInNDouIzjAhVRQEEAHVlcAeoQFjAAegQIARAC&url=https%3A%2F

%2Fwww.parliament.gov.za%2Fstorage%2Fapp%2Fmedia%2FPages%2F2017%2Foctober

%2FHigh_Level_Panel%2FCommissioned_reports_for_triple_challenges_of_poverty_unem

ployment_and_inequality%2FDiagnostic_Report_on_Access_to_Quality_Healthcare.pdf&us

g=AOvVaw2RJ0-iiOyyx4FbtmTrk3Fs> [accessed: 28 May 2019]. 

 

Medicines Control Council (MCC), 2017.  Borderline Products [online].  Department of 

Health:Pretoria.  Available from: 

<https://www.sahpra.org.za/documents/9a3e985d2.45_Borderline_Products_Feb17_v1_for_c

omment.pdf> [accessed: 1 October 2019]. 

 

Mhlanga, T., 2018.  More billionaires but wealth gap between the rich and poor widens 

[online].  Mail & Guardian:Johannesburg   Available from: <https://mg.co.za/article/2018-

01-23-more-billionaires-but-wealth-gap-between-rich-and-poor-widens> [accessed: 24 

April 2019]. 

 

Mkhwanazi, S. And Silberman, K., 2017. Consumer Trends: 2016 income estimates [online]. 

COVER. Available from: <https://www.cover.co.za/consumer-trends-2016-income-

estimates/> [accessed: 8 April 2018]. 

 

Molete, M., 2018.  ‘Children’s oral health in South Africa: Time for action’ [online].  South 

African Journal of Child Health, 12(4):133.  Available from: 

<http://www.scielo.org.za/pdf/sajch/v12n4/01.pdf> [accessed: 1 July 2019]. 

 

Molina, C.A., Ojeda, L.F., Jiménez, M.S., Portillo, C.M., Olmedo, I.S., Hernadéz, T.M. and 

Moreno, G.G., 2016.  ‘Diabetes and Periodontal Diseases: An Established Two-Way 

Relationship’ [online].  Journal of diabetes Mellitus, 6:209-229.  Available from: 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

207 

<https://pdfs.semanticscholar.org/49a4/be807bd61beb9298e32ba3b2e2d20e7f1dbe.pdf> 

[accessed: 9 October 2019]. 

 

Mordor Intelligence, 2019.  Toothpaste Market - Growth, Trends, and Forecast (2019-2024) 

[online].  Mordor Intelligence: Hyderabad.  Available from: 

<https://www.mordorintelligence.com/industry-reports/toothpaste-market> [accessed: 27 

June 2019]. 

 

Motsoaledi, A., 2016.  ‘Competition Commission Inquiry into Private Healthcare Market’, 

minister presentation, National Department of Health, Cape Town on 11 March 2016. 

 

Myhr, K., 2003. ‘Measuring medicine prices and availability’ [online]. Essential Drugs 

Monitor, 33. Available from: <http://apps.who.int/medicinedocs/en/d/Js4941e/> [accessed: 

30 March 2018]. 

 

National Planning Commission, 2012.  National Development Plan 2030.  Our Future – 

Make it Work [online].  The Presidency: Cape Town, (ISBILLION: 978-0-621-41180-5).  

Available from: < https://www.gov.za/sites/default/files/Executive%20Summary-

NDP%202030%20-%20Our%20future%20-%20make%20it%20work.pdf> [accessed: 1 

October 2019]. 

 

National Treasury, 1999.  Public Finance Management Act (Act 1 of 1999) [online].  National 

Treasury: Pretoria.  Available from: < http://www.treasury.gov.za/legislation/pfma/act.pdf> 

[accessed: 30 September 2019]. 

 

Ndebele, T., 2019.  Demographics.  In: Centre for Risk Analysis.  Socio-economic Survey of 

South Africa 2019.  Centre for Risk Analysis: Johannesburg, 1-82. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

208 

Nene, N., 2018.  112/257 municipalities have unfunded budgets - Nhlanhla Nene [online].  

Politicsweb: Johannesburg.  Available from: <http://www.politicsweb.co.za/politics/112257-

municipalities-have-unfunded-budgets--nhlan> [accessed: 4 December 2018]. 

 

News24 correspondent, 2018.  Concerns raised around increase in municipalities adopting 

unfunded budgets [online].  Media24: Cape Town.  Available from: 

<https://www.news24.com/SouthAfrica/News/concerns-raised-around-increase-in-

municipalities-adopting-unfunded-budgets-20181117> [accessed 7 December 2018]. 

 

News24., 2018. Real matric pass rate is 37,3%, says DA [online].  Media24:Cape Town.  

Available from:<https://www.news24.com/SouthAfrica/News/real-matric-pass-rate-is-373-

says-da-20180105>[accessed: 5 November 2018]. 

NHMRC, 2017.  Water Fluoridation and Health in Australia.  Canberra:NHMRC. 

 

Niselow, T., 2018. Banks predict SA will miss 2018 growth forecasts as recession hits 

[online]. Media24:Cape Town.  Available from:<https://www.fin24.com/Economy/South-

Africa/banks-predict-sa-will-miss-2018-growth-forecasts-as-recession-hits-

20180905>[accessed: 24 September 2018]. 

 

Niselow, T., 2018. Consumers take on more debt amid declining household spend [online].  

Media24:Cape Town.  Available from:<https://www.fin24.com/Economy/consumers-take-

on-more-debt-amid-declining-household-spend-20180925>[accessed: 25 September 2018]. 

 

Oehlke, K., Perehudoff, S.K., Gedes, K., Mancera, S.R. and Fuller, A., 2017.  Access to 

Medicines and Human Rights.  In: Harvard FXB Centre for Health and Human Rights, 5th ed.  

Health and Human Rights Resource Guide [online]. 10.1-10.74.  Available from: 

<https://cdn1.sph.harvard.edu/wp-content/uploads/sites/2410/2014/02/HHRRG_Chapter-

101.pdf> [accessed: 1 October 2019]. 

 

Ogunbodede, E.O., Kida, I.A., Madjapa, H.S., Amedari, M., Ehizele, A., Mutave, R., Sodipo, 

B., Temilola, S. And Okay, L., 2015. ‘Oral Health Inequalities between Rural and Urban 

Populations of the African and Middle East Region’ [online]. Advances in Dental Research, 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

209 

18-25.  Available from: 

<http://erepository.uonbi.ac.ke/bitstream/handle/11295/85858/Ogunbodede_Oral%20Health

%20inequalities%20between%20rural%20and%20urban%20populations.pdf?sequence=1> 

[accessed:11 February 2019]. 

 

Olcay, M. And Lain, R., 2005.  Pharmaceutical Tariffs: What is their effect on prices, 

protection of local industry and revenue generation? [online].  WHO Commission on 

Intellectual Property Rights, Innovation and Public Health: Geneva.  Available from: 

<https://www.who.int/intellectualproperty/studies/TariffsOnEssentialMedicines.pdf?ua=1> 

[accessed: 17 April 2019]. 

 

Omarjee, L., 2018. Moody’s: Weak state entities a risk to credit rating [online].  

Media24:Cape Town.  Available from:<https://www.fin24.com/Economy/moodys-weak-

state-entities-a-risk-to-sas-credit-rating-20181016>[accessed: 17 October 2018]. 

 

Omarjee, L., 2018.  SA’s unemployment crisis in numbers [onlione].  Media24:Cape Town.  

Available from:<https://www.fin24.com/Economy/Labour/News/sas-unemployment-crisis-

in-numbers-20181001>[accessed: 4 October 2018]. 

 

Omarjee, L., 2018. Gordhan: Stimulus plan all about implementation [online].  

Media24:Cape Town. Available from:<https://www.fin24.com/Economy/gordhan-stimulus-

plan-all-about-implementation-20180921>[accessed: 21 September 2018]. 

 

Orange Ink PR, 2018b.  2018 Kasi Star Brands: Who will emerge as South Africa’s most 

loved brands? [online].  Fastmoving: Cape Town.  Available from: 

<http://www.fastmoving.co.za/news/marketing-74/2018-kasi-star-brands-who-will-emerge-

as-south-africa-s-most-loved-brands-11914> [accessed: 6 February 2019]. 

 

Orange Ink, 2018b. Ask Afrika announces 2018/2019 Kasi Star Brands Awards [online].  

Fast-moving: Cape Town.  Available from: <http://www.fastmoving.co.za/news/marketing-

74/ask-afrika-announces-2018-2019-kasi-star-brands-awards-11950> [accessed: 6 February 

2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

210 

Outcomes Research [online], 2012.  Academy of Managed Care Pharmacy.  Available from: 

<http://www.amcp.org/outcomes_research/> [accessed 16 March 2018]. 

 

Oxford Academic, 2016.  Checking that data is normally distributed using Excel [online].  

Oxford Academic: Oxford University Press.  Available from: 

<https://www.youtube.com/watch?v=EG8AF2B_dps> [accessed: 10 April 2019]. 

 

Oxford Learning Lab, 2018. Macro Environmental Analysis [online]. Oxford Learning Lab.  

Available from: < https://www.oxfordlearninglab.com/p/pestle-macro-environmental-

analysis> [accessed: 1 April 2018]. 

 

Oyedele, A., 2018. Fed raises interest rates and signals its ‘accommodative’ era is over 

[online].  Business Insider:Cape Town.  Available 

from:<https://www.businessinsider.com/federal-reserve-fomc-statement-and-interest-rate-

decision-september-2018-2018-9?IR=T>[accessed: 17 October 2018]. 

 

Parker, L., 2019.  The world agrees there’s a plastics waste crisis - can it agree on a solution 

[online].  National Geographic:Washington, D.C.  Available from: 

<https://www.nationalgeographic.com/environment/2019/03/un-environment-plastic-

pollution-negotiations/> [accessed: 21 August 2019]. 

 

Perumal-Pillay, V.A. and Suleman, F., 2017.  ‘Selection of essential medicines for South 

Africa – an analysis of in-depth interviews with national essential medicines list committee 

members’ [online].  BMC Health Services Research, 17:1-17.  Available from: 

<https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5219715/pdf/12913_2016_Article_1946.pd

f> [accessed: 1 October 2019]. 

 

Petersen, P.E., Bourgeois, D., Ogawa, H., Estupinan-Day, S. and Ndiaye, C., 2005. The 

global burden of oral diseases and risks to oral health. Bulletin of the World Health 

Organisation, 83: 661-669. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

211 

Petersen, P.E., 2008.  ‘World Health Organisation global policy for improvement of oral 

health - World Health Assembly 2007’ [online].  International Dental Journal, 58:115-121.  

Available from: <https://www.who.int/oral_health/publications/IDJ_June_08.pdf> 

[accessed: 1 July 2019]. 

 

Pettinger, T., 2016. Definition of Inflation [online]. economicshelp.org:London. Available 

from:<https://www.economicshelp.org/macroeconomics/inflation/definition/>[accessed: 24 

October 2018]. 

 

 

Pollick, H., 2013.  ‘Salt fluoridation: a review’ [online].  CDA Journal, 41(6):395-404.  Available 

from: 

<https://www.researchgate.net/publication/251232842_Salt_fluoridation_a_review/link/5565edea08

aefcb861d19318/download> [accessed: 9 July 2019]. 

 

Pollick, H., 2018.  The Role of Fluoride in the Prevention of Tooth Decay.  Pediatrics Clinics of 

North America, 65 (2018), 923-940. 

 

Porter, M.E., 1985.  Competitive Advantage. Creating and Sustaining Superior Performance.  

New York: Free Press. 

 

ProcessPolicy, 2018. What is PESTLE Analysis? [online]. ProcessPolicy.com:London. 

Available from: <https://processpolicy.com/pestle-analysis.htm> [accessed: 15 March 2018]. 

 

Proctor & Gamble, 2019.  Culture. Make a meaningful impact on the world [online].  Proctor 

& Gamble: Cincinatti.  Available from: <https://www.pgcareers.com/culture> [accessed: 21 

August 2019]. 

 

Public Health England, 2017. Delivering Better Oral Health: An evidence-based Toolkit for 

Prevention. 3rd ed. London: PHE, (2016224). Available from: < 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/60

5266/Delivering_better_oral_health.pdf> [accessed: 24 Ocyober 2019]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

212 

Purdy, C., 2016.  Inside the secret, backroom deals big brands make to vie for control over 

grocery stores [online].  Quartz:New York.  Available from: <https://qz.com/807723/inside-

the-secret-backroom-deals-big-brands-make-to-vie-for-control-over-grocery-stores/> 

[accessed: 28 August 2019]. 

 

Quintile IMS Institute, 2016.  Ensuring Essential Medicines Satisfy Priority Healthcare 

Needs of Populations.  Evolution, Current State and Future Needs [online].  Quintile IMS 

Institute:New Jersey.  Available from: < https://www.ifpma.org/wp-

content/uploads/2016/11/2016-QuintilesIMS.pdf> [accessed: 1 October 2019]. 

 

Ramaphosa, C., 2018.  President Ramaphosa’s economic recovery plan speech [online].  

Media24:Cape Town.  Available from:<https://www.fin24.com/Economy/full-text-president-

ramaphosas-economic-recovery-plan-speech-20180921>[accessed: 21 September 2018]. 

 

Ramaphosa, C., Mabuza, D., Dlamini, B., Dlamini Zuma, N., Lubisi, C.R. and Motsepe, T., 

2018. Statement on the outcomes of the inaugural South Africa investment conference 

[online]. The Presidency:Pretoria. Available from:<http://www.thepresidency.gov.za/press-

statements/statement-outcomes-inaugural-south-africa-investment-conference>[accessed: 2 

November 2018]. 

 

Rand Water, 2001. Fluoridation of Tap Water [online].  Rand Water: Glenvista.  Available from: 

<http://www.randwater.co.za/CorporateResponsibility/WWE/Pages/WaterFlouridation.aspx> 

[accessed 8 July 2019]. 

 

Richter, L.M., 2018.  Why undervaluing families is a problem for SA’s economy [online].  

Media24: Cape Town.  Available from: <https://www.fin24.com/Opinion/why-undervaluing-

families-is-a-problem-for-sas-economy-20181204-2?isapp=true> [accessed: 4 December 

2018]. 

 

Righolt, A.J., Jevdjevic, M., Marcenes, W. and Listl, S., 2018.  ‘Global-, Regional- and 

Country-Level Economic Impacts of Dental Diseases in 2015’.  Journal of Dental Research, 

97(5):501-507, viewed 11 June 2019, (online EBSCOhost Dentistry & Oral Sciences Source). 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

213 

Rošin-Grget, K. and Linčir, I., 2001.  ‘Current Concept on the Anticaries Fluoride 

Mechanism of the Action’ [online].  Coll. Antropol., 2:703-712.  Available from: 

<hrcak.srce.hr/file/44663> [accessed: 25 April 2015]. 

 

Royal Society of New Zealand, 2014.  Health effects of water fluoridation: A review of scientific 

evidence.  Wellington: Royal Society of New Zealand, (ISBN 978-1-877317-08-8).  Available from: 

<https://www.pmcsa.org.nz/wp-content/uploads/Health-effects-of-water-fluoridation-Aug2014.pdf> 

[accessed: 9 July 2019]. 

 

Sandier, M., 1997.  Regulation of Toothpastes. Thesis (Third Year Paper).  Harvard 

University. 

 

Sasan, D., Thomas, B., Bhat, M.K., Aithal, K.S. and Ramesh, P.R., 2006. ‘Toothbrush 

Selection: A Dilemma?’ [online].  Indian Journal of Dental Research, 17(4):167-170.  

Available from: <http://www.ijdr.in/article.asp?issn=0970-

9290;year=2006;volume=17;issue=4;spage=167;epage=170;aulast=Sasan> [accessed: 19 

March 2019]. 

 

Shiman, D., 1999.  Economic and Social Justice.  A Human Rights Perspective [online].  

University of Minnesota, Human Rights Resource Centre:Minnesota.  Available from: 

<http://hrlibrary.umn.edu/edumat/hreduseries/tb1b/copyright.htm> [accessed: 1 October 

2019]. 

 

Singh, S., 2011.  ‘Dental Caries Rates in South Africa: implications for oral health planning’ 

[online].  Southern African Journal of Infectious Diseases, 26(4):259-261.  Available from: 

<http://www.sajei.co.za/index.php/SAJEI/article/view/273/535 > [accessed: 7 September 

2014]. 

 

Singh, A., Harford, J., Schuch, H.S., Watt, R.G. and Peres, M.A., 2016.  ‘Theoretical basis 

and explanation for the relationship between area-level social inequalities and population oral 

health outcomes – A scoping review’  [online].  SSM -Population Health, 2(2016): 451-462.  

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

214 

Available from: 

<https://reader.elsevier.com/reader/sd/pii/S2352827316300301?token=27E72608565265286

032D19461D95B88B802BAD410810E5AA5F8EDF419E3736911373A60B873B2F70963B

DAEB374A3B3> [accessed: 14 July 2019]. 

 

Singh, A., Harford, J. and Peres, M.A., 2018.  Investigating societal determinants of oral 

health – Opportunities and challenges in multilevel studies.  Community Dentistry & Oral 

Epidemiology, 1-11. 

 

SME South Africa, 2017.  Here Are The Biggest Brands in South African Townships [online].  

SME South Africa: Cape Town.  Available from: 

<https://www.smesouthafrica.co.za/17256/top-brands-township-consumers/> [accessed: 12 

March 2018]. 

 

Smit, D.A., Barrie, R.B. and Louw, A.J., 2017. ‘The burden of dental caries in the Western 

Cape and a recommended turn-around strategy’ [online]. South African Dental Journal, 

72(8):360-365. Available from: <http://www.scielo.org.za/pdf/sadj/v72n8/05.pdf>[accessed: 

16 July 2018]. 

 

Smit, D.A. and Osman, Y.I., 2017.  ‘The availability of the primary oral health care package 

in the Western Cape’ [online].  South African Dental Journal, 72(6):258-261.  Available 

from: <http://www.scielo.org.za/pdf/sadj/v72n4/06.pdf> [accessed: 16 July 2018]. 

 

South African Bureau of Standards, 2008. Toothpaste. Pretoria: Standards South Africa, 

(1302:2008, edition 1.1; ISBILLION 978-0-626-21439-5). 

 

South African Government News Agency, 2018. SA’s current account deficit widens in the 

first quarter [online].  SAnews.gov.za:Pretoria.  Available 

from:<https://www.sanews.gov.za/south-africa/sas-current-account-deficit-widens-first-

quarter>[accessed: 19 October 2018]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

215 

South African Human Rights Commission (SAHRC), 2002.  Chapter 4. Right to Health Care 

[online].  SAHRC:Cape Town.  Available from: 

<https://www.sahrc.org.za/home/21/files/Reports/4th_esr_chap_4.pdf> [accessed: 1 October 

2019]. 

South African Market Insights, 2016.  South Africa’s Consumers Spending Patterns [online].  

South African Market Insights.  Available from: <https://www.southafricanmi.com/sa-

consumer-spending-patterns.html> [accessed: 15 March 2019]. 

 

South African Reserve Bank (SARB), 2007. Why is inflation bad? [online].  Executive 

Management Deoratment Communications Unit:Pretoria. Available 

from:<https://www.resbank.co.za/AboutUs/Documents/Why%20is%20Inflation%20Bad.pdf

>[accessed: 24 October 2018]. 

 

South African Reserve Bank (SARB), 2018. Monetary Policy Review April 2018. ISSN: 

1609-3194. 

 

South African Revenue Service (SARS), 2019.  Rates of Tax for Individuals [online].  SARS: 

Pretoria.  Available from: <https://www.sars.gov.za/Tax-Rates/Income-

Tax/Pages/Rates%20of%20Tax%20for%20Individuals.aspx> [accessed: 27 February 2019]. 

 

South African Revenue Service (SARS), 2019.  Corporate Income Tax [online].  South 

African Revenue Services:Pretoria.  Available from: 

<https://www.sars.gov.za/TaxTypes/CIT/Pages/default.aspx> [accessed: 13 August 2019]. 

 

South African Revenue Service (SARS), 2019.  Duties and taxes for importers [online].  

South African Revenue Services:Pretoria.  Available from: 

<https://www.sars.gov.za/ClientSegments/Customs-Excise/DutiesTaxes/Pages/Duties-and-

Taxes-for-Importers-.aspx> [accessed: 13 August 2019]. 

 

Sinha, I., 2000.  Cost Transparency: The Net’s Real Threat to Prices and Brands [online].  

Harvard Business School:Boston.  Available from: <https://hbswk.hbs.edu/archive/cost-

transparency-the-net-s-real-threat-to-prices-and-brands> [accessed: 28 August 2019]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

216 

Smith, N.C., 2013.  When it comes to CSR, Size Matters [online].  Forbes:  Available from: 

<https://www.forbes.com/sites/forbes-finds/2019/08/27/pre-labor-day-deal-bose-

quietcomfort-35-ii-headphones-are-50-off/#6d50ae051fd2> [accessed: 28 August 2019]. 

 

Splieth, C.H., Christiansen, J. and  Foster Page, L.A., 2016. ‘Caries Epidemiology and 

Community Dentistrty:  Chances for Future Improvements in Caries Risk Groups. Outcomes 

of the ORCA Afternoon Symposium, Greifswald, 2014, Part 1’ [online]. Caries Research, 

50:9-16.  Available from: <https://www.karger.com/Article/Pdf/442713>[accessed: 16 July 

2018]. 

 

Statista, 2018.  South Africa: Inflation rate from 2012 to 2022 (compared to the previous 

year) [online].  Statista: Hamburg.  Available from: 

<https://www.statista.com/statistics/370515/inflation-rate-in-south-africa/> [accessed: 7 

December 2018]. 

 

StatisticsLectures.com, 2012.  z-Table [online].  Available from: 

<http://www.statisticslectures.com/tables/ztable/> [accessed: 12 April 2019]. 

 

Statistics South Africa, 2008.  Measuring Poverty in South Africa. Methodological report on 

the development of the poverty lines for statistical reporting [online].  Pretoria: Stats SA 

(D0300).  Available from: 

<http://www.justice.gov.za/commissions/FeesHET/hearings/set5/set05-d1-DrPaliLehohla-

MeasuringPovertyReport.pdf> [accessed: 28 November 2018]. 

 

Statistics South Africa, 2015.  Mid-year population estimates 2015 [online].  Pretoria, P0302.  

Available from: <https://www.statssa.gov.za/publications/P0302/P03022015.pdf> [accessed: 

30 May 2019]. 

 

Statistics South Africa, 2016.  Community Survey 2016. In Brief [online].  Pretoria: Stats SA, 

(03-01-06).  Available from: <https://www.statssa.gov.za/publications/03-01-06/03-01-

062016.pdf> [accessed: 8 April 2018]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

217 

Statistics South Africa, 2016.  Social profile of vulnerable groups. 2002-2012 [online].  

Pretoria: Stats SA (03-19-00).  Available from: 

<https://www.statssa.gov.za/publications/Report-03-19-00/Report-03-19-002012.pdf> 

[accessed: 6 March 2018]. 

 

Statistics South Africa, 2017.  Living Conditions of Households in South Africa. An analysis 

of household expenditure and income data using the LCS 2014/2015 [online].  Pretoria: Stats 

SA, (P0310).  Available from: 

<http://www.statssa.gov.za/publications/P0310/P03102014.pdf> [accessed: 8 April 2018]. 

 

Statistics South Africa, 2017.  Poverty Trends in South Africa. An examination of absolute 

poverty between 2006 and 2015 [online].  Pretoria: Stats SA, (03-10-06).  Available from: 

<https://www.statssa.gov.za/publications/Report-03-10-06/Report-03-10-062015.pdf> 

[accessed: 6 March 2018]. 

 

Statistics South Africa, 2017.  Poverty on the rise in South Africa [online].  Pretoria: Stats 

SA.  Available from: <http://www.statssa.gov.za/?p=10334> [accessed: 7 December 2018]. 

 

Statistics South Africa, 2017. The new inflation basket: what’s in and what’s out [online].  

Stats SA: Pretoria.  Available from:<http://www.statssa.gov.za/?p=9450>[accessed: 24 

October 2018]. 

 

Statistics South Africa, 2018.  Consumer Price index.  September 2018 [online]. Pretoria: 

Stats SA, (P0141).  Available from: 

<http://www.statssa.gov.za/publications/P0141/P0141September2018.pdf> [accessed: 24 

October 2018]. 

 

Statistics South Africa, 2018.  Quarterly Labour Force Survey.  Quarter 3: 2018 [online].  

Pretoria: Stats SA, (P0211).  Available from: 

<http://www.statssa.gov.za/publications/P0211/P02113rdQuarter2018.pdf> [accessed: 6 

November 2018]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

218 

Statistics South Africa, 2018.  General Household Survey. 2017 [online].  Pretoria: Stats SA, 

(P0318).  Available from: < http://www.statssa.gov.za/publications/P0318/P03182017.pdf> 

[accessed: 6 November 2018]. 

 

Statistics South Africa, 2018.  National Poverty Lines. 2018 [online].  Pretoria: Stats SA, 

(P0310.1).  Available from: 

<http://www.statssa.gov.za/publications/P03101/P031012018.pdf> [accessed:  28 November 

2018]. 

 

Statistics South Africa, 2018.  Four Facts About Indigent Households [online].  Pretoria: 

Stats SA, (P0310.1).  Available from: <http://www.statssa.gov.za/?p=11722> [accessed:  9 

November 2018]. 

 

Statistics South Africa, 2018. The economy shrinks by 0.7% in Q2: 2018 [online].  Stats SA: 

Pretoria.  Available from:<http://www.statssa.gov.za/?p=11507>[accessed: 19 October 

2018]. 

 

Statistics South Africa, 2018.  Statistical Release P0141 [online]. Stats SA:Pretoria.  

Available from: 

<http://www.statssa.gov.za/publications/P0141/P0141September2018.pdf>[accessed: 24 

October 2018]. 

 

Statistics South Africa, 2018.  Statistical Release P0211.  Quarterly Labour Force Survey. 

Quarter 2:2018 [online]. StatsSA:Pretoria.  Available from: 

<http://www.statssa.gov.za/publications/P0211/P02112ndQuarter2018.pdf>[accessed: 29 

October 2018]. 

 

Stobbe, M., 2019.  Study: Many small kids in U.S. are using too much toothpaste [online].  

Sun Sentinel: South Florida.  Available from: <https://www.sun-sentinel.com/fl-fea-ap-kids-

too-much-toothpaste-20190211-story.html> [accessed: 24 April 2019]. 

 

Strachan, B., Zabow, T. and  van der Spuy, Z.M., 2011.  ‘More doctors and dentists are 

needed in South Africa’.  South African Medical Journal, 101(8):523-528, viewed 1 July 

2019, (online Sabinet Open Access Journals). 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

219 

Ten Cate, J.M., 1999.  ‘Current concepts on the theories of the mechanism of action of fluoride’.  

Acta Odontol Scand, 57:325-329, viewed 25 April 2015, (online EBSCOHost/Dentistry & Oral 

Sciences Source).  

 

Thakur, M., 2016.  ‘Toothpaste Brands - A study of consumer behaviour in Bilaspur city, 

Chattisgarh’, paper presented to the International Seminar Vidyasagar University, 26 & 27 

February. 

 

The Presidency, 2014. Twenty Year Review. South Africa. 1994-2014.  Pretoria: The 

Presidency.  Available from: 

<https://www.dpme.gov.za/news/Documents/20%20Year%20Review.pdf> [accessed: 19 

November 2018]. 

 

Thema, L.K. and Singh, S., 2013. ‘Integrated primary oral health care in South Africa: The 

role of the PHC nurse in providing oral health examination and education’ [online].  African 

Journal of Primary Health Care and Family Medicine, 5(1).  Available from: 

<http://dx.doi.org/10.4102/phcfm.v5i1413> [accessed: 7 September 2014].  

 

Tillin, L. And Duckett, J., 2017.  ‘The politics of social policy: welfare expansion in Brazil, 

China, India and South Africa in comparative perspective’.  Commonwealth and 

Comparative Politics, 55(3):253-277, viewed 6 November 2018, (online EBSCO 

service/Academic Search Complete). 

 

Tokalioglu, S., Kartal, S. and Sahin, U., 2004.  ‘Determination of fluoride in various samples and 

some infusions using a fluoride selective electrode.’[online].  Turk J Chem, 28:203-211.  Available 

from: <http://www.cffet.net/project/topics/SB3.pdf> [accessed: 12 July 2015]. 

 

Trading Economics, 2018. South African Inflation Rate [online].  IEconomics Inc.: New 

York.  Available from:<https://tradingeconomics.com/south-africa/inflation-cpi>[accessed: 

16 October 2018]. 

 

Trading Economics, 2019.  Ease of Doing Business in South Africa [online].  Trading 

Economics:New York.  Available from: <https://tradingeconomics.com/south-africa/ease-of-

doing-business> [accessed: 21 August 2019]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

220 

Trading Economics, 2019.  South Africa Business Confidence [online].  Trading 

Economics:New York.  Available from: <https://tradingeconomics.com/south-

africa/business-confidence> [accessed: 21 August 2019]. 

 

Trading Economics, 2019.  South Africa GDP [online].  Trading Economics:New York.  

Available from: < https://tradingeconomics.com/south-africa/gdp > [accessed: 1 September 

2019]. 

 

Udjo, E.O., 2015.  ‘Projecting population, number of households and dwelling units in South 

Africa 2011-2021’.  African Population Studies, 29(1): 1511-1526, viewed 6 November 

2018, (online EBSCO service/SocINDEX). 

 

UKEssays. November 2018. Industrial Overview: Toothpaste Industry. [online]. Available 

from: https://www.ukessays.com/essays/marketing/industrial-overview-look-at-toothpaste-

industry-marketing-essay.php?vref=1 [Accessed 27 June 2019]. 

 

Ullah, R. and Zafar, S., 2015.’Oral and Dental Delivery of Fluoride: A Review’ [online].  Fluoride 

Journal, 48(3):195-204.  Available from: 

<http://www.fluorideresearch.org/483/files/FJ2015_v48_n3_p195-204_sfs.pdf> [accessed: 8 July 

2019]. 

 

UNEP, 2018.  Single-Use Plastics. A Roadmap for Sustainability [online].  UN Environment 

Programme:Nairobi.  Available from: 

<https://wedocs.unep.org/bitstream/handle/20.500.11822/25496/singleUsePlastic_sustainabili

ty.pdf?sequence=1&isAllowed=y> [accessed: 28 August 2019]. 

 

Unilever, 2019. Mentadent P [online].  Unilever:La Lucia.  Available from: 

<https://www.unilever.co.za/brands/personal-care/mentadent-p.html> [accessed: 21 August 

2019]. 

 

United Nations, 2017.  Population Facts. Household size and composition around the world.  

New York: Department of Economic and Social Affairs, Population Division, (2017/2).  

Available from: 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

221 

<http://www.un.org/en/development/desa/population/publications/pdf/popfacts/PopFacts_20

17-2.pdf> [accessed: 26 November 2018]. 

 

United Nations Development Programme.  Sustainable Development Goals 2030 [online].  

New York: United Nations.  Available from: 

<https://www.undp.org/content/dam/undp/library/corporate/brochure/SDGs_Booklet_Web_E

n.pdf> [accessed: 1 October 2019]. 

 

United Nations Office of the High Commissioner, 2011.  Guiding Principles on Business and 

Human Rights [online].  United Nations: New York & Geneva.  Available from: < 

https://www.ohchr.org/documents/publications/GuidingprinciplesBusinesshr_eN.pdf> 

[accessed: 7 October 2019]. 

 

United States Department of Health and Human Services, 2015.  ‘U.S. Public Health Service 

Recommendation for Fluoride Concentration in Drinking Water for the Prevention of Dental Caries’ 

[online].  Public Health Reports, 130(Jul-Aug 2015): 318-331.  Available from: 

<https://journals.sagepub.com/doi/pdf/10.1177/003335491513000408> [accessed: 9 July 2019]. 

 

University of Pretoria and Southern African Legal Information Institute, 2014. Medicines and 

Related Substances Act 101 of 1965. Pretoria: SAFLII, (R510).  Available from:  

<http://www.saflii.org/za/legis/consol_reg/marsa101o1965rangnr510723.pdf> [accessed: 24 

June 2015]. 

 

U.S. Finance Reference, 2018. Current U.S. Inflation Rate: October 2018. Finance 

reference.com.  Available from: <http://www.in2013dollars.com/current-inflation-rate> 

[accessed: 19 October 2018]. 

 

Value Chain Analysis [online], 2017.  Research Methodology.  Available from: 

<https://research-methodology.net/theory/strategy/value-chain-analysis-2/> [accessed: 14 

April 2018]. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

222 

van der Merwe, M., 2018. Moody’s yet to pronounce on SA’s credit rating [online].  

Media24:Cape Town. Available from: <https://www.fin24.com/Economy/moodys-yet-to-

pronounce-on-sas-credit-rating-20181013> [accessed: 16 October 2018]. 

 

van Loveren, C., Buijs, M.J., van Palenstein Helderman, W.H., 2005. Total And Free 

Fluoride In Toothpastes From Some Non-Established Market Economy Countries. Caries 

Research, 39: 224-230.  

 

van Wyk, P.J. and van Wyk, C., 2004.  ‘Oral Health in South Africa’ [online].  International 

Dental Journal, 54:373-377.  Available from: 

<http://www.who.int/oral_health/publications/orh_idj54_08_vanwyck.pdf> [accessed: 7 

September 2014]. 

 

van Wyk, C. and van Wyk, P.J., 2010.  ‘Trends in dental caries prevalence, severity and 

unmet treatment need levels in South Africa between 1983 and 2002’ [online].  South African 

Dental Journal, 65(7):310-314.  Available from: 

<https://repository.up.ac.za/bitstream/handle/2263/15390/VanWyk_Trends%282010%29.pdf

?sequence=1&isAllowed=y> [accessed: 28 May 2019]. 

 

Vaughn, A., 2018. What are the factors driving up the price of crude oil? [online]. The 

Guardian:London.  Available from: 

<https://www.theguardian.com/business/2018/may/17/what-are-the-factors-driving-up-the-

price-of-crude-oil>[accessed: 26 September 2018]. 

 

Vorster, L.R., 2015.  Total and Bioavailable Fluoride Concentrations in Commercially 

Available Toothpastes in South Africa.  Thesis (MSc.).  University of the Western Cape. 

 

Vorster, L., Naidoo,S., Stauf, N., Holmgren, C. and Benzian, H., 2018.  Fluoride Content of 

Toothpastes Available in South Africa.  Community Dental Health, 35:186-192. 

 

Vorster, L.R., and Naidoo, S., 2019.  Labelling of Fluoridated Toothpaste in South Africa.  

South African Dental Journal, 74(2): 74-81. 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

223 

Walsh, T., Worthington, H.V., Glenny, A.M., Appelbe, P., Marinho, V.C.C. and Shi, X., 

2010. ‘Fluoride toothpastes concentrations for preventing dental caries in children and 

adolescents’ [online]. Cochrane Database of Systemic Reviews. Available from: 

<http://www2.cochrane.org/reviews/en/ab007868.html>[accessed:7 September 2014].  

 

Walsh, T., Worthington, H.V., Glenny, A.M., Marinho, V.C.C. and Jeroncic, A., 2019.  

‘Fluoride toothpastes of different concentrations for preventing dental caries’ [online].  

Cochrane Database of Systemic Reviews. Available from: 

<https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD007868.pub3/full> 

[accessed: 6 June 2019]. 

 

Wasserman, H., 2018. 6 Reasons why the Rand is back from the dead [online].  Business 

Insider South Africa:Cape Town.  Available from:<https://www.businessinsider.co.za/5-

reasons-for-the-rocking-rand-2018-10>[accessed: 17 October 2018]. 

 

Watt, R.G., Mathur, M.R., Aida, J., Bönecker, M., Venturelli, R. and Gansky, S.A., 2018.  

Oral Health Disparities in Children.  A Canary in the Coalmine?  Pediatric Clinics North 

America, 65(2018), 965-979. 

 

WebMD, 2019.  Dental Health and Tooth Fillings [online].  Available from: 

<https://www.webmd.com/oral-health/guide/dental-health-fillings#1> [accessed: 11 June 

2019]. 

 

Whitehead, M. and Popay, J., 2010.  Swimming upstream?  Taking action on the social 

determinants of health inequalities.  Social Science and Medicine, 71(2010), 1234-1236. 

 

Williams, W.N., 1983.  Dental Caries in 12-year-old South African school children. Journal 

of Dental Research, 64(4):597. 

 

Wolfram Research Inc., 2019.  Bonferroni Correction [online].  Wolfram MathWorld.  

Available from: <http://mathworld.wolfram.com/BonferroniCorrection.html> [accessed: 

16 April 2019]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

224 

Woolard, I., Cawe, A., Jansen, A., Leoka, T., Makgetla, N., Moeng-Mahlangu, L., Morden, 

C., Ramphal, P. and Valodia, I., 2018.  Recommendations on Zero-Ratings in the Value 

Added Tax System [online].  National Treasury: Pretoria.  Available from: 

<http://www.treasury.gov.za/comm_media/press/2018/2018081001%20VAT%20Panel%20F

inal%20Report.pdf> [accessed: 11 October 2019]. 

 

Woolard, I. and Ajam, T., 2017.  Financing a National Health Insurance for South Africa.  

Davis Tax Committee.  Available from: http://docweb.co.za/practice-

management/Financing%20a%20NHI%20for%20SA.pdf [accessed: 27 September 2019]. 

 

World Bank, 2019.  World Bank Country and Lending Groups [online].  Washington: World 

Bank Group.  Available from: 

<https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-

and-lending-groups> [accessed: 10 October 2019]. 

 

World Health Organisation (WHO), 1948.  Preamble to the Constitution of WHO as adopted 

by the International Health Conference, New York, 19 June - 22 July 1946; signed on 22 July 

1946 by the representatives of 61 States (Official Records of WHO, no. 2, p. 100) and entered 

into force on 7 April 1948. The definition has not been amended since 1948. 

 

World Health Organization, 1994. ‘Fluorides and Oral Health’ [online]. World Health 

Organization Technical Report Series, 846:1-37. Available from: < 

http://whqlibdoc.who.int/trs/WHO_TRS_846.pdf> [accessed 1 April 2015].  

 

World Health Organisation and Health Action International (WHO/HAI), 2003.  Medicine 

Prices. A new approach to measurement. Working draft for field testing and revision [online]. 

Geneva: WHO/HAI, (WHO/EDM/PAR 2003.2). Available from: 

<http://apps.who.int/iris/bitstream/handle/10665/67911/WHO_EDM_PAR_2003.2.pdf?seque

nce=1&isAllowed=y> [accessed: 8 April 2018]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

225 

World Health Organisation, 2007. Oral health: action plan for promotion and integrated 

disease prevention.  World Health Assembly Resolution WHA60.17 [online]. WHO: Geneva.  

Available from: < https://apps.who.int/iris/bitstream/handle/10665/22590/A60_R17-

en.pdf;jsessionid=65EBB5337C13A216F2DED94B01BE58E4?sequence=1> [accessed: 18 

February 2020]. 

 

World Health Organisation, 2010. Access to essential medicines [online]. WHO: Geneva.  

Available from: 

<https://www.who.int/healthinfo/systems/WHO_MBHSS_2010_section4_web.pdf > 

[accessed: 18 July 2019]. 

 

World Health Organisation, 2017. WHO Model List of Essential Medicines. 20th List 

[online]. WHO: Geneva.  Available from: 

<http://www.who.int/medicines/publications/essentialmedicines/20th_EML2017_FINAL_am

endedAug2017.pdf?ua=1> [accessed: 2 April 2018]. 

 

World Health Organisation, 2017. WHO Model List of Essential Medicines. 6th List [online]. 

WHO: Geneva.  Available from: 

<http://www.who.int/medicines/publications/essentialmedicines/6th_EMLc2017_FINAL_am

endedAug2017.pdf?ua=1> [accessed: 2 April 2018]. 

 

World Health Organisation (WHO), 2017. Sugars and Dental Caries [online]. WHO: 

Geneva.  Available from:<http://apps.who.int/iris/bitstream/handle/10665/259413/WHO-

NMH-NHD-17.12-

eng.pdf;jsessionid=655B78516B0783F9A25204AA9A15099A?sequence=1>[accessed: 6 

December 2017]. 

 

World Health Organisation (WHO), 2019.  Universal Health Coverage [online].  WHO: 

Geneva.  Available from: 

<https://www.who.int/healthsystems/universal_health_coverage/en/> [accessed: 28 June 

2019]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

226 

World Health Organisation, FDI World Dental Federation and International Association of 

Dental Research, 2006.  Global Consultation on Oral Health Through Fluoride.  Call to 

Action to Promote Dental Health By Using Fluoride [online].  WHO: Geneva.  Avaialable 

from: < https://www.who.int/oral_health/events/oral%20healthc.pdf> [accessed: 18 February 

2020]. 

  

World Health Organisation (WHO), World Dental Federation (FDI), International 

Association of Dental Research (IADR) and the Chinese Stomatological Association (CSA), 

2007.  Beijing Declaration: Call to Action to Promote Oral Health by Using Fluoride in 

China and Southeast Asia [online].  FDI: Geneva  Available from: 

<https://www.fdiworlddental.org/sites/default/files/media/images/beijing_declaration.pdf> 

[accessed: 16 October 2019]. 

 

World Health Organisation (WHO), World Dental Federation (FDI), International 

Association of Dental Research (IADR), Chinese Stomatological Association (CSA), 2011. 

“The Workshop on Effective use of Fluoride in Asia’ [online].  Dental Association of 

Thailand: Phang-Nga. Available from: 

http://www.thaidental.net/fluorideasia/Effective%20use20fluoride%20in%20asia.pdf 

[accessed: 1 April 2015]. 

 

Worldometers, 2018.  South African Population (LIVE).  Worldometers.  Available from: 

<http://www.worldometers.info/world-population/south-africa-population/> [accessed: 7 

November 2018]. 

 

Xiao, Y. And Watson, M., 2017.  ‘Guidance on Conducting a Systematic Literature Review’.  

Journal of Planning Education and Research, 00(0):1-20, viewed 27 March 2018, (online 

SAGE Journals Database). 

 

Zero, D.T., 2006. ‘Dentifrices, mouthwashes, and remineralization/caries arrestment 

strategies’ [online]. BioMed Central, 6(suppl 1):59. Available from: < 

http://www.biomedcentral.com/content/pdf/1472-6831-6-S1-S9.pdf> [accessed: 21 January 

2015]. 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za



 
 

 
 

227 

OFFICE	OF	THE	DIRECTOR:	RESEARCH	
RESEARCH	AND	INNOVATION	DIVISION	

	 Private	Bag	X17,	Bellville	
					 	 	 	 	 	 South	Africa	

T:	+27	21	959	4111/2948	
F:	+27	21	959	3170	

E:	r	es	ea	rc	h	-	e	t	h	i	c	s	@u	wc	.	a	c	.	z	a	www.uwc.ac.za	
	

31 August 2018 
 
 
Ms LR Vorster 
Faculty of Dentistry 

 
 
Ethics Reference Number:    BM18/6/19 

 
 
Project Title: Economics of the South African toothpaste industry. 

 
 
Approval Period: 17 August 2018 – 17 August 2019 

 
 
I hereby certify that the Biomedical Science Research Ethics Committee of the 
University of the Western Cape approved the scientific methodology and ethics 
of the above mentioned research project. 

 
Any amendments, extension or other modifications to the protocol must be 
submitted to the Ethics Committee for approval. 

 
Please remember to submit a progress report in good time for annual renewal. 

 
 
 
 
Ms Patricia Josias 
Research Ethics Committee Officer 
University of the Western Cape 

 
PROVISIONAL REC NUMBER -130416-050 

 

https://etd.uwc.ac.zahttps://etd.uwc.ac.za




