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ABSTRACT

Background

Globally the childhood obesity prevalence has increased dramatically and appears to be
rapidly increasing in low-income and middle-income countries as well. In South Africa the rates
of childhood obesity have increased by 7% during the last decade. The ‘obesogenic’ food-
environment which promotes the consumption of foods and non-alcoholic beverages high in
fat, sugar and/or salt (HFSS) has been recognized as a key driver in this global pandemic.
The World Health Organization has called for governments to improve children’s food
environment by implementing restrictions on the marketing of HFSS foods and non-alcoholic
beverages to children. Nutrient profiling is defined as the science of categorizing foods
according to their nutritional composition for the purpose of preventing disease and promoting
health. Internationally, nutrient profiling has recently proliferated, specifically in the context of
restricting the marketing of HFSS foods and non-alcoholic beverages to children.

Aim

This study aimed to develop a framework for regulating the marketing of HFSS foods and non-
alcoholic beverages to children in South Africa with the support of an appropriate nutrient
profiling model. The framework will be submitted to the South African Department of Health

for consideration to be implemented into the child-directed food marketing regulations.
Methods

The appropriateness and validity of the South African nutrient profiling model (SANPM),
originally designed to screen food for the eligibility of a nutrient and/or health claim, for
regulating the marketing of foods to children was established. The SANPM was compared to
four global non-industry developed models for the purpose of regulating the marketing of
HFSS foods to children. Comparisons between the models were done by classifying the
‘healthiness’ of 197 individual foods according to each of the nutrient profiling models’
classification criteria. Then, registered dietitians in South Africa were requested to categorize
120 foods on a 6-point Likert scale in one of six positions on the basis of their ‘healthiness’ via
an online survey. The classification of the 120 foods by the included nutrient profiling models
was then compared to the views of the dietitians. Finally, the scientific evidence supporting
the absolute exclusion criteria used by the nutrient profiling models were evaluated for

inclusion into the suggested framework.



Results

The percentage of foods permitted for child-directed food marketing according to the different
models ranged from 6% to 45 %. The majority of the pairwise comparisons between the
models yielded kappa statistics greater than 0.4 indicating a moderate agreement between
the models. An almost perfect pairwise agreement (kappa = 0.948) existed between the
SANPM and a model extensively tested and validated for such regulations, the United

Kingdom Food Standards Agency model (Ofcom).

Four of the included nutrient profiling models displayed a medium correlation with the views
of dietitians (Spearman’s correlation = 0.38-0.68, p = 0.001). The SANPM was the only model
displaying a strong correlation with the views of dietitians (Spearman’s correlation = 0.71, p =
0.001).

The SANPM was included as the first step in the suggested framework and the inclusion of
an absolute exclusion criterion for non-nutritive sweeteners was found to be scientifically

sound.
Conclusion

This study provided valuable information regarding the use of a nutrient profiling model for
child-directed food marketing regulations. The appropriateness and construct validity of the
SANPM for regulating the marketing of foods to children in South Africa was established. A
suggested framework for regulating the marketing of foods to children in South Africa was
developed by including a non-nutritive sweetener absolute exclusion criterion. We recommend
that this framework is legislated to regulate the marketing of foods to children in South Africa
to support the Strategy for the Prevention and Control of Obesity in South Africa.

Key terms: marketing of foods, food marketing regulations, childhood obesity, nutrient

profiling, obesity prevention strategies



OPSOMMING

Agtergrond

Die voorkoms van kinderobesiteit het wéreldwyd drasties toegeneem en blyk ook in lae-
inkomste en middel-inkomste lande toe te neem. In Suid-Afrika het die voorkoms van
kinderobesiteit met 7% gedurende die laasste dekade toegeneem. Die ‘obesogeniese’
voedselomgewing wat die inname van voedsels en nie-alkoholiese dranke hoog in vet, suiker
en/of sout (HVSS) bevorder, is erken as 'n sleuteldrywer in hierdie globale pandemie. Die
Weéreld Gesondheid Organisasie het’n beroep op regerings gedoen om die voedselomgewing
van kinders te verbeter deur beperkings op die bemarking van HVSS-voedsels aan kinders te
implementeer. Nutriéntprofilering word omskryf as die wetenskap van kategorisering van
voedsels volgens hul nutriéntsamestelling met die doel om siektes te voorkom en gesondheid
te bevorder. Internasionaal het nutriéntprofilering onlangs veld gewen, spesifiek in die konteks
van beperking op die bemarking van HVSS-voedsels aan kinders.

Doel

Die oogmerk van hierdie studie was om 'n raamwerk te ontwikkel vir die regulering van die
bemarking van HVSS-voedsels aan kinders in Suid-Afrika met die ondersteuning van 'n
gepaste nutriéntprofielmodel. Die raamwerk sal aan die Suid-Afrikaanse Departement van
Gesondheid voorgelé word vir oorweging om te implementeer in die voedselbemarkings-
regulasies gerig op kinders.

Metodes

Die geskiktheid en geldigheid van die Suid-Afrikaanse nutriéntprofielmodel (SANPM),
oorspronklik ontwerp om voedsel te sif vir geskiktheid vir 'n nutriént- en/of
gesondheidsaanspraak, is vasgestel vir die regulering van bemarking van voedsels aan
kinders. Die SANPM is met vier globale nie-industrieél-ontwikkelde modelle vergelyk met die
doel om bemarking van HVSS-voedsels aan kinders te reguleer. Die modelle is met mekaar
vergelyk deur die ‘gesondheid’ van 197 individuele voedsels te klassifiseer volgens elk van
die nutriéntprofielmodelle se klassifikasie kriteria. Daarna is geregistreerde dieetkundiges in
Suid-Afrika versoek om 120 voedsels op 'n 6-punt Likertskaal te kategoriseer in een van ses
posisies op die basis van hul ‘gesondheid’ in 'n aanlynopname. Die klassifikasie van die 120
voedsels deur die ingeslote nutriéntprofielmodelle is daarna met die opinies van die
dieetkundiges vergelyk. Ten slotte is die wetenskaplike bewyse wat die absolute
uitsluitingskriteria gebruik deur die nutriéntprofielmodelle ondersteun, geévalueer vir insluiting

al dan nie in die voorgestelde raamwerk.



Resultate

Die persentasie voedsels vir bemarking gerig op kinders toegelaat volgens die verskillende
modelle het van 6% tot 45% gewissel. Die meerderheid van die gepaarde vergelykings tussen
die modelle het kappa-statistieck groter as 0.4 gelewer, wat op 'n matige ooreenstemming
tussen die modelle dui. n Feitlik perfekte gepaarde ooreenstemming (kappa = 0.948) het
bestaan tussen die SANPM en 'n model wat ekstensief getoets en gevalideer is vir sulke

regulasies, die ‘United Kingdom Food Standards Agency’ model (Ofcom).

Vier van die ingeslote nutriéntprofielmodelle het 'n medium korrelasie met die opinies van
dieetkundiges getoon (Spearman korrelasie = 0.38-0.68, p = 0.001). Die SANPM was die
enigste model wat’n sterk korrelasie met die opinies van dieetkundiges vertoon het (Spearman
korrelasie = 0.71, p = 0.001).

Die SANPM is as die eerste stap in die voorgestelde raamwerk ingesluit en die insluiting van
'n absolute uitsluitingskriterium vir die teenwoordigheid van nie-nutriént versoeters in n

voedselproduk is wetenskaplik begrond gevind.
Gevolgtrekking

Hierdie studie het waardevolle inligting verskaf wat betref die gebruik van 'n
nutriéntprofielmodel vir voedselbemarkingsregulasies gerig op kinders. Die geskiktheid en
geldigheid van die SANPM vir regulering van die bemarking van voedsels aan kinders in Suid-
Afrika is vasgestel. 'n Voorgestelde raamwerk vir die regulering van die bemarking van
voedsels aan kinders in Suid-Afrika is ontwikkel deur die insluiting van’n nie-nutriént versoeter
absolute uitsluitingskriterium. Ons beveel aan dat hierdie raamwerk in wetgewing opgeneem
word om die bemarking van voedsels aan kinders in Suid-Afrika te reguleer om die Strategie

vir die Voorkoming en Beheer van Obesiteit in Suid-Afrika te ondersteun.

Sleutelterme: bemarking van voedsels, voedselbemarkingsregulasies, kinderobesiteit,

nutriéntprofilering, obesiteitvoorkomingstrategiée



DEFINITIONS

Added sugar: refers to any sugar added to food by manufacturers, cooks or consumer during
processing or preparation (SADoH, 2014; WHO, 2015a).

Advergame: a digital game that features branded content and is used to advertise a brand.
Advertising: one type of marketing activity.

Child: people under 18 years of age, in line with the United Nations Convention on the Rights

of the Child and the World Health Organizations Commission on Ending Childhood Obesity.

Food additive: means any substance, regardless of its nutritive value, that is not normally
consumed as a food by itself and not normally used as a typical ingredient of the food, which
is added intentionally to a food for technological (including organoleptic) purposes in the
manufacturing, processing, preparation, treatment, packing, packaging, transport or storage
of the food, and result, or may reasonably be expected to result (directly or indirectly) in such
a substance, or its by-products, becoming a component of, or otherwise affecting the
characteristics of such foods and excludes any substance added to foods for maintaining or
improving nutritional qualities or any contaminants and sodium chloride, but excludes
processing aids (SADoH, 2014).

Free sugars: include monosaccharides and disaccharides added to foods and beverages by
the manufacturer, cook or consumer, and sugars naturally present in honey, syrups, fruit juices

and fruit juice concentrates (WHO, 2015a).
Intervention: action taken to improve a situation.

Marketing: any activity in which an organization engages to facilitate exchanges between itself

and its customers.

Non-nutritive sweetener: is a food additive (other than a mono-saccharide or disaccharide
sugar), of which one serving of 5 g provides < 8 kJ (1.9 kcal) and a sweet taste equivalent to
5 g of sucrose (DOH, 2014; WHO, 2015b).

Obesogenic food-environment: The sum of influences that the surroundings, opportunities, or

conditions of life have on promoting obesity in individuals or populations.

Obesity: From birth to less than 5 years of age a weight-for-age more than 3 Standard

Deviations (SD) above the World Health Organization child growth standards median and from

vi



5 to less than 19 years a Body Mass Index-for-age more than 2 SD above the World Health

Organization growth reference median.

Overweight: From birth to less than 5 years of age a weight-for-age more than 2 SD above
the World Health Organization child growth standards median and from 5 to less than 19 years
a Body Mass Index-for-age more than 1 SD above the World Health Organization growth

reference median.

Policy: a policy is a principle or set of principles to guide decision and set direction. For the
purpose of this study policies are defined as actions that aim to improve the human diet.

Regulation: a rule or instruction made and maintained by an authority.
Strategy: a plan of action or policy designed to achieve an overall aim.

Total sugar: refers to the sum of all intrinsic (lactose, fructose and galactose) and added
sugars (monosaccharides and disaccharides) (SADoH, 2014).

Unhealthy foods: foods high in fats, sugars and/or salt (i.e. energy-dense, nutrient-poor foods)
as defined by the World Health Organization (WHO, 2015c).

Ultra-processed products: Industrial formulations manufactured with several ingredients. Like
processed products, ultra-processed products include substances from the culinary
ingredients category, such as fats, oils, salt, and sugar. Ultra-processed products can be
distinguished from processed products based on the presence of other substances that are
extracted from foods but have no common culinary use (e.g. casein, milk whey, protein
hydrolysate, and protein isolates from soy and other foods); substances synthesized from food
constituents (e.g. hydrogenated or interesterified oils, modified starches, and other
substances not naturally present in foods); and additives used to modify the colour, flavour,
taste or texture of the original product. Unprocessed or minimally processed foods usually
represent a tiny proportion of or are absent in the list of ingredients of ultra-processed
products, which often have 5, 10, 20 or more items. Several techniques are used in the
manufacture of ultra-processed products, including extrusion, moulding and pre-processing
through frying. Examples include soda-drinks, packaged snacks, “instant” noodles, and

chicken nuggets (Monteiro, 2009).

World Health Assembly: the decision-making body of the World Health Organization, attended
by delegations from all World Health Organization Member States and focuses on a specific

health agenda, one of the main functions being to determine the policies of the Organization.

Vii



ABBREVIATIONS

DoH:

DoHSA:

ECHO Commission:

EMRO:

HFSS:

NCDs:

NNS:

Ofcom:

REU:

SADoOH:

SAFBDGs:

satfat:

SANPM:

WHA:

WHO:

Department of Health

South African Department of Health nutrient profiling model for

restricting food marketing to children
Ending Childhood Obesity Commission

World Health Organization’s Eastern Mediterranean Regional Office

nutrient profiling

High in fats, sugar and/or salt foods

Non-communicable Diseases

Non-nutritive sweeteners

United Kingdom Office of Communication nutrient profiling model

World Health Organization’s Regional Office for Europe nutrient

profiling model

South African Department of Health

South African Food Based Dietary Guidelines
saturated fat

South African nutrient profiling model

World Health Assembly

World Health Organization

viii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS...ciiiiiitssessssnninrrrsssssssssss s sssssssssss s s s ssssssssns |
N B I I
D L 1 N \'Al
N o N N 1 VIl

CHAPTER ONE: BACKGROUND INFORMATION AND RATIONALE FOR THE

RS 15 15 2 1
1.1 Background information and rationale for the study.............couuueee... 1
1.2 AIMS aNd ODJECTIVES .....cuiiiiii i e 4
121 Yo SRR 4
1.2.2 ODJECTIVES ...ttt 4
1.3 Ethical approval ..o 4
14 SUTUCTUI® Lo 4
1.5 RESEAICN tEAM ......eiiiiiiiii e 5
CHAPTER 2: LITERATURE REVIEW.... s e 8
2.1 The rise of child overweight and obesity as a global and national

PIrODIEM .o 8
2.2 Approaches to address childhood obesity ...........cooeeeiiii. 10
221 Strategy for the prevention and control of obesity in South Africa 2015-

2020 e et e et e e e r e ee 11
222 Cost-effectiveness of childhood obesity prevention ...............ccccccee. 11
2.3 Environmental factors that drive obesity, including food

MATKETING coeiiiiiiiiiiiiiei e 12
23.1 Consumer food environment in South Africa ...............evvviiiiiiiiiiinieinnn. 13



2.3.2 The exposure and persuasive power of child-directed food marketing. 13

2321 The nature and extent of child-directed food marketing....................... 13
2.3.2.2 The effect of child-directed food marketing on children’s food
(1= (=] (=] o= USSP 15
2.4 Global initiatives to limit children’s exposure to food and non-
alcoholic beverage marketing .........ccovvviiiiiii e, 16
241 Industry self-regulation in the form of child-directed food marketing
COUES OF PlEAYGES ... ettt eneenne 17
2.4.2 Statutory regulations and their impact on restricting the marketing of
foods and non-alcoholic beverages to children................ccoooeeeeeeee. 18
2.5 Nutrient profiling — defining foods and non-alcoholic beverages
high in saturated fats, sugar and/or salt...............ccoevviiieeni e, 20
251 Nutrient profiling models in South AfriCa...........ccovvvviiiiiiiiiiiiiiiiiiiiiiee 24
2.6 Nutrient profiling models used/recommend for use by statutory
DOAIES e e 26
2.7 FOOO PrOCESSING iiiiiiiiiiiiiiiiiiiiieeeeeeee et 26
2.8 1070} o] [V =7 o 1R PP 28
L N I Y 30
L N I Y 54
L8 N e I Y 73

CHAPTER 6: GENERAL DISCUSSION, CONCLUSION AND

RECOMMENDATIONS....cceciiriceearrrrmsssssrrmassssrsmsssssrsmasssssemmsssssrsmsssssnsmsssssrsmnsssssenmnnns 96
6.1 General diSCUSSION ....uuuiiiiiiiiiiiiiiiiieieieeeeeeeeee e neennnnne 96
6.2 Strengths and limitations of the study ..., 98
6.3 Way forward and recommendationsS .........ccooooviiiiiniieeiieiiiiiiee e 99
6.4 CONCIUSION ...ttt nnnnne 100



L gt 101

ADDENDUM 1: CONTENT AND STYLE GUIDELINE FOR BRITISH JOURNAL OF

NN L 1 1 PR 118
ADDENDUM 2:  PUBLISHED ARTICLE...ittttttttttseesesessesssssssssssssssssssssssssssssssmmnsnnn 132
ADDENDUM 3: CONTENT AND STYLE GUIDELINE FOR APPETITIE ...cccvveeees 142
LIST OF TABLES
Table 1-1: Research team and their role in the study............cccccceeeeii i, 5
Table 2-1: The different characteristics of nutrient profiling models.................. 22
Table 2-2: United Kingdom Food Standards Agency traffic-light-labelling criteria
fOr green (IOW) ... e 25

Xi



CHAPTER ONE:
BACKGROUND INFORMATION AND RATIONALE FOR THE STUDY

1.1 Background information and rationale for the study

The prevalence of childhood overweight and obesity have increased dramatically and seems
to be increasing even more rapidly in certain low-income and middle-income countries
(Lobstein et al., 2015). Unfortunately, South African children form part of these concerning
statistics. Recent data indicate that the number of overweight children between the ages of 2
and 5 years has increased from 10.6% (Labadarios et al., 2007) to 18.1% (Shisana, 2013)
and the combined overweight and obesity prevalence of children between the ages of 6 to 15
years has increased from 7.8 % (Kruger et al., 2006) to 13.5% (Shisana, 2013). Children who
are overweight or obese (from now on only referred to as childhood obesity) have a high risk
of developing a number of non-communicable diseases (NCDs) and significantly lower mean
guality of life scores (Puhl & Latner, 2007; Keating et al., 2011a; Keating et al., 2011b).
Childhood obesity is also a strong predictor of adult obesity (Kelsey et al., 2014), which holds
major health and economic consequences for the individuals, their families and society as a
whole (Nader et al., 2006; Litwin, 2014; Sonntag et al., 2015). The ‘obesogenic’ (obesity-
promoting) food environment that promotes the consumption of foods and non-alcoholic
beverages high in fats, sugar and/or salt (hereafter referred to as HFSS foods) is recognized
as a key driver in the global childhood obesity pandemic (Swinburn et al., 2011; Lobstein et
al., 2015). There is also growing evidence that food marketing affects the food preferences of
children, their consumption and purchasing requests to parents (McGinnis et al., 2006;
Roberto et al.,, 2010; Boyland & Halford, 2013; Sadeghirad et al., 2016) and that food
preferences learned during childhood often persist throughout a person’s lifetime
(Deckelbaum & Williams, 2001; Cooke, 2007; Birch & Doub, 2014). Child-directed food
marketing is extensive and research indicates that it primarily concerns HFSS food products
(Roberto et al., 2010; Zimmerman & Bell, 2010; Boyland & Halford, 2013; Kelly et al., 2014).
Regrettably, due to rapid urbanisation and acculturation in numerous low-income and middle-
income countries, many children are now raised in these ‘obesogenic’ food environments
(Lobstein & Dibb, 2005; Hawkes & Lobstein, 2011; Swinburn et al., 2011).

The global increase in childhood obesity and the recognition that food marketing practices
may influence the food preferences of children have resulted in consumer groups, parents,
teachers, healthcare professionals and public health advocacy organizations calling for
greater control over the marketing of foods to children (Galbraith-Emami & Lobstein, 2013).

As a result, several countries around the world have published policies on marketing to



children, including statutory controls, industry-led self-regulation and co-regulatory
arrangements (industry led with government oversight) (Hawkes & Lobstein, 2011). In 2010,
the World Health Organization (WHO) published a set of recommendations for the marketing
of food and non-alcoholic beverages to children. These recommendations were endorsed by
the 63 World Health Assembly (WHA 63.14) (WHO, 2010). However, the progress in
addressing childhood obesity has been slow and inconsistent therefore the WHO Commission
on Ending Childhood Obesity (ECHO Commission) was established in 2014 to review and
address gaps in existing obesity prevention mandates and strategies (WHO, 2016). In 2016,
the WHO released the ECHO Commission report, a core recommendation being to reduce
children’s exposure to all forms of marketing of HFSS foods in view of “unequivocal evidence
that the marketing of unhealthy foods and sugar-sweetened beverages is related to childhood
obesity”. The ECHO Commission also notes with concern “the failure of Member States to
give significant attention to Resolution WHA 63.14” and “requests that they address this
issue”(WHO, 2016).

Research reports that voluntary restrictions, such as the European Union (EU) pledge to
change food and beverage marketing to children under the age of twelve on television, print
and the internet in the EU, are ineffective in preventing the marketing of HFSS foods to
children. This is due to the fact that voluntary restrictions’ nutritional criteria are less stringent,
they do not include all marketing channels, their age limits are too low and not all members of
the food industry participate in such commitments (Huizinga & Kruse, 2016). These finding
therefore supports earlier calls for government-led policy or regulation to restrict the marketing
of HFSS foods to children (Gortmaker et al., 2011). Such a policy is of high priority and is
included in the WHO Global Action Plan for the Prevention and Control of Non-communicable
Diseases 2013-2020 (WHO, 2013) due to potential population-wide effects, cost-effectiveness
and sustainability (Magnus et al., 2009; Swinburn et al., 2015). Governments should take the
lead in combating childhood obesity by implementing a policy that aims to reduce the impact
of HFSS food marketing on children (Kelly et al., 2013).

Effective implementation of such a policy requires a clear definition of the foods that should
be restricted from being marketed to children, unless the marketing of all foods is to be
prohibited (Kelly et al., 2013). Nutrient profiling is defined as “the science of classifying or
ranking foods according to their nutritional composition for reasons related to preventing
disease and promoting health” (Rayner et al., 2004; WHO, 2011), and is suggested by the
WHO to support child-directed food marketing restrictions (WHO, 2016). Numerous nutrient
profiling models with different aims have been developed by academics, health organizations,

national governments and food industries throughout the world. However, research has



indicated that the models classify foods differently (Brinsden & Lobstein, 2013; Rayner et al.,
2013; Scarborough et al., 2013) and that few have been thoroughly tested and validated
(WHO, 2011). In South Africa, the South African nutrient profiling model (SANPM) is accepted
and used as the first screening process to determine a food product’s eligibility for nutrient
and/or health claims (DOH, 2014). This model enjoys support from all stakeholders involved
as it was thoroughly tested and validated before implementation as part of regulation (Wentzel-
Viljoen et al., 2012; Wicks, 2012; Lee, 2013).

Due to the substantial increase in childhood obesity in South Africa and in recognition of the
need for a policy to restrict children’s exposure to HFSS food marketing, the South African
National Department of Health (SADoH), Directorate: Food Control, published a draft
regulation (DOH, 2014) for comments in 2014, aiming to restrict the marketing of all HFSS
foods and non-alcoholic beverages (from now on only referred to as foods) to children. In April
2015 the SADoH also published the Strategy for the Prevention and Control of Obesity in
South Africa 2015-2020 (SADoH, 2015), a multi-sectoral approach to halt the scourge of
obesity in the country, with a specific objective being to ensure responsible and ethical
advertising and marketing of food by the food industry. The draft regulation recommends using
the South African Department of Health nutrient profiling model for restricting the marketing of
foods to children (DoHSA) to determine if a food product is permitted for marketing to children.
The DoHSA model for restricting the marketing of foods to children is an adapted model and
is based on the SANPM. The draft regulation was published in 2014 (DOH, 2014) without any
justification for the classification criteria used by the DoOHSA model and without any
consultation or inputs from stakeholders. Neither the DoHSA model nor the SANPM model
have ever been tested or validated for the purpose of regulating the marketing of foods to

children.

Numerous stakeholders have questioned the need for a regulation that aims to restrict the
marketing of HFSS foods to children; some also commented that the draft regulation was not
sufficiently evidence-based and too strict. Many stakeholders also questioned the fact that the
DoHSA model was based on the SANPM as the SANPM was never tested or validated for
this purpose of restricting the marketing of HFSS foods to children. Consequently, the need
for an evidence-based framework for regulating the marketing of foods to children with the

support of an appropriate and valid nutrient profiling model was identified.



1.2 Aims and objectives
1.2.1 Aim

This study aims to develop a framework for regulating the marketing of foods and non-
alcoholic beverages to children in South Africa with the support of an appropriate nutrient
profiling model. The framework will be submitted to the SADoH for consideration to be

implemented as part of the child-directed food marketing regulations.
1.2.2 Objectives
The following objectives support the aim:

(1) to assess the appropriateness of the SANPM for child-directed food marketing
regulations in South Africa;

(2) to establish convergent validity of the SANPM and DoHSA models for child-directed food
marketing regulations in South Africa;

(3) to evaluate the absolute exclusion criteria of other nutrient profiling models; and

(4) to develop a suggested framework to regulate the marketing of foods and beverages to
children in South Africa.

1.3 Ethical approval

Ethical approval was obtained from the North-West University Health Research Ethics
Committee (NWU-00331-15A1).

1.4 Structure

This thesis is presented in article format and is divided into six chapters. The format and
referencing of the three articles (Chapters 3 — 5) are according to the respective journals’

guidelines and these are attached as addendums.

Chapter 1 provides background information on the study, establishes the need for the study,
states the aim and objectives and the structure of the thesis and lists the role of each member

of the research team.

Chapter 2 examines the relevant literature on the childhood obesity epidemic, including topics
such as the drivers of the obesity pandemic, obesity prevention strategies, food marketing

restrictions, nutrient profiling, the South African nutrient profiling model, nutrient profiling



models used for child-directed food marketing restrictions/regulations and the validity of

nutrient profiling models.

Chapter 3 presents the first article manuscript. The title of Manuscript 1 reads: ‘Restricting
the marketing of foods and non-alcoholic beverages to children in South Africa: are all
nutrient profiling models the same?’ This manuscript documents the differences between
the nutrient profiling models used to support child-directed food marketing restrictions and
highlights the strengths and weaknesses of the different models. This article has been
accepted for publication in British Journal of Nutrition (doi: 10.1017/S0007114516004244).

Chapter 4 presents the second article manuscript. The title of Manuscript 2 reads:
‘Assessing the construct validity of nutrient profiling models to regulate the
marketing of foods and non-alcoholic beverages to children in South Africa’.
This manuscript documents the differences between South African dietitians’ perception of
the ‘healthiness’ of foods and the classification of the same foods by various nutrient profiling

models. This manuscript will be submitted to British Journal of Nutrition.

Chapter 5 presents the third article manuscript. The title of Manuscript 3 reads: ‘A framework
to regulate the marketing of foods and non-alcoholic beverages to children in South
Africa’. This manuscript explores the absolute exclusion criteria of various nutrient profiling
models. Following this, it suggests an evidence-based framework for regulating the marketing
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CHAPTER 2:
LITERATURE REVIEW

“He who has health has hope, and he who has hope has everything.” — Arabian Proverb

Childhood obesity is one of the most serious public health challenges of the 21st century and
the prevalence has increased at an alarming rate. The World Health Assembly (WHA) set
“halt[ing] the rise in diabetes and obesity” in adults and children as one of the global health
targets in 2013 (WHA, 2013). The food environment, which promotes the consumption of
foods and non-alcoholic beverages high in fat, sugar and/or salt (hereafter referred to as HFSS
foods), is recognized as a key driver in the global childhood obesity pandemic (Swinburn et
al., 2011; Galbraith-Emami & Lobstein, 2013; Lobstein et al., 2015). In 2010, the World Health
Organization (WHO) published a set of recommendations for the marketing of food and non-
alcoholic beverages to children. These recommendations were endorsed by the 63 WHA
(WHA 63.14) (WHO, 2010). In 2016, the WHO released the Ending Childhood Obesity
Commission report, which notes with concern “the failure of Member States to give significant
attention to Resolution WHA 63.14” and “requests that they address this issue”(WHO, 2016a).

This literature review firstly focuses on the dramatic rise in childhood obesity and the different
approaches that have been taken to address this problem. The environmental factors that
drive childhood obesity are discussed against the background of the current childhood obesity
epidemic, specifically the exposure and persuasive power of food and non-alcoholic beverage
marketing on children’s dietary behaviour. The global initiatives to limit children’s exposure to
food marketing are discussed with specific focus on food marketing restrictions and the use of
nutrient profiling models to support these restrictions. Finally, the chapter reports on the
actions required to develop an effective and evidence-informed framework to support food-

marketing restrictions.
2.1 Therise of child overweight and obesity as a global and national problem

Childhood overweight and obesity are global public health concerns as the prevalence has
increased dramatically over the past three decades and appears to be rapidly increasing in
low-income and middle-income countries as well (Lobstein et al., 2015). According to the 2013
United Nations Children’s Fund, World Health Organization (WHO) and World Bank estimates
(UNICEF, 2015), the number of overweight children worldwide have increased from 32 million

to 42 million during the last decade. In Africa, the number of children who are overweight or



obese has nearly doubled in the last 25 years, increasing from 5.1 million to 10.3 million (WHO,
2014b). The alarming fact is that the vast majority of overweight or obese children are now
living in developing countries, where the rate of increase has been more than 30% higher than
that of developed countries (WHO, 2014b). Unfortunately, the South African childhood
overweight and obesity story is quite similar to that of other developing countries. The most
recent data report that the number of overweight children between the ages of 2 and 5 years
has increased from 10.6% (Labadarios et al., 2007) to 18.1% (Shisana, 2013). The combined
overweight and obesity prevalence of children between the ages of 6 to 15 years has
increased from 7.8 % (Kruger et al., 2006) to 13.5% (Shisana, 2013). The combined
overweight and obesity prevalence of children between the ages of 6 to 15 years in South
Africa is higher than the global prevalence of 10% in schoolchildren (Gupta et al., 2012), but
lower than current levels in the United States of America (USA) [18% for obesity and 32.6%
for combined overweight and obesity in children aged 6 to 11 years (2009-2010)] (Flegal et
al., 2012; Mchiza & Maunder, 2013). Research has indicated that in low-income and middle-
income countries, groups of high socioeconomic status in urban areas tend to be the first to
have high obesity prevalence, but the burden of obesity shifts to low socioeconomic status
groups and rural areas as the country’s gross domestic product increases (Monteiro et al.,
2004; Mendez et al., 2005; Swinburn et al., 2011). If no action is taken to halt this epidemic,
the anticipated increase in overweight and obese children in South Africa will become an even

greater concern.

Obesity is the result of complex biological, behavioural, social, economic and environmental
interactions that promote a positive energy balance. The change in the global food system,
which is producing and marketing more affordable HFSS foods has been identified as a main
driver of the obesity epidemic (Swinburn et al., 2011). Not only do children who are overweight
or obese (from now on only referred to as childhood obesity) have a high risk of developing a
number of non-communicable diseases (NCDs), they also have a significantly lower quality of
life due to physical and psychological problems (Keating et al., 2011a; Keating et al., 2011b;
Tsiros et al.,, 2013). This subsequently leads to lower academic achievement and lower
economic productivity (Puhl & Latner, 2007). What is more, childhood obesity is a strong
predictor of adult obesity (Kelsey et al., 2014), which increases the risk even further for
developing obesity-related NCDs (Daniels, 2006). This results in major health and economic
consequences for the individuals, their families and society as a whole (Nader et al., 2006;
Litwin, 2014; Sonntag et al., 2015a). The increasing burden of childhood obesity and the high
economic costs of related diseases on society (Wang et al., 2011) have highlighted the need
for urgent and substantial action from a variety of stakeholders (Roberto et al., 2015).

Subsequently, the prevention of obesity is a core priority of the WHO and it's Member States.



The WHO set global targets to halt the rise of obesity in the Global Action Plan on the
Prevention and Control of Non-communicable Diseases (WHO, 2013a) and the
Comprehensive Implementation Plan on Maternal, Infant and Young Child Nutrition (WHo,
2014a).

2.2 Approaches to address childhood obesity

Due to the major health and economic impact of childhood obesity, the global public health
community and many national governments around the world have emphasized the need for
coherent and comprehensive strategies to effectively and sustainably prevent and manage
childhood obesity. As a result, numerous research studies have been devoted to finding
successful childhood obesity prevention strategies. Unfortunately, limited success has been
reported (Swinburn & Egger, 2002; Singh et al., 2007; Swinburn et al., 2011). Wang and
colleagues (2013) report that the majority of the intervention studies focused on individual
behavioural change and aimed to improve diet, physical activity or both through health and
education campaigns in a school-based setting. Some of the interventions led to short-term
improvements in obesity and related risk factors, however, their sustainability and affordability
were identified as major challenges to their success (Swinburn et al., 2011). The fact that such
programmes did not address the underlying drivers of the epidemic was also identified by
Swinburn and colleagues (2011) as a key limitation. Interventions that motivate behavioural
change have an important role to play in obesity prevention, but changing one’s behaviour to
responsible dietary behaviour and food preferences in a food environment that continuously

promotes the consumption of HFSS foods is extremely difficult.

There is general agreement, based both on research and practice, that government-led food
policies and regulations are required to effectively assist in behavioural change, as children’s
food environments are central to their learned food preferences and dietary behaviours
(Hawkes et al., 2015a). Examples of food policies include restricting the marketing of HFSS
foods to children, interpretive front-of-pack labelling, healthy food policies in schools, and
taxes on HFSS foods, such as sugar-sweetened beverages (Kumanyika et al., 2008; Cecchini
et al,, 2010; Gortmaker et al., 2011; Mozaffarian et al., 2012). Policy-led strategies that
address the food environment have several strengths compared with health education and
promotion campaigns (Swinburn & Egger, 2008) as they have the potential to influence food
preferences and supply. Food policies are of high priority as they are cost effective, feasible,
and have population-wide effects. Food policies reduce nutrition inequalities by improving
benefits to more disadvantaged populations and, once established, the policies are

sustainable. Food policies also support other societal objectives, such as protecting children
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from exploitation and enabling consumers to make informed food choices. Regulations also

carry the strongest accountability controls (Swinburn et al., 2015a).

The progress in addressing childhood obesity has been slow and inconsistent. This has
resulted in the establishment of the WHO Commission on Ending Childhood Obesity (ECHO
Commission) in 2014 to review and address gaps in existing obesity prevention mandates and
strategies (WHO, 2016a). In 2016, the WHO released the ECHO Commission report. One of
the core recommendations to reduce children’s exposure to all forms of marketing of HFSS
foods, in view of “unequivocal evidence that the marketing of unhealthy foods and sugar-

sweetened beverages is related to childhood obesity.”
2.2.1 Strategy for the prevention and control of obesity in South Africa 2015-2020

The Strategy for the Prevention and Control of Obesity in South Africa 2015-2020 (SADoH,
2015) was released in April 2015 due to the escalating prevalence of overweight and obesity
in South Africa and the significant economic burden that obesity imposes on an already
strained healthcare system. The aim of the strategy is to reform ‘obesogenic’ environments
and enablers, while enhancing opportunities for increased physical activity and healthy food
options in every possible setting, including healthcare facilities, early development centres,

schools, workplaces and the community at large.

Childhood obesity is singled out in the South African Obesity Strategy due to the large
perceived benefits that obesity prevention may have for a country. The strategy is a multi-
sectoral approach to halting the scourge of obesity in the country and focusses on six main
goals. Goal two of the South African obesity strategy aims to create an enabling environment
in which ‘healthy’ food preferences can be established, a specific goal being to ensure

responsible and ethical advertising and marketing of food by the food industry.
2.2.2 Cost-effectiveness of childhood obesity prevention

Obesity prevention is particularly relevant to policy makers and health service providers who
are concerned with the best use of resources (Cawley, 2007). Studies estimating the likely
cost-effectiveness (i.e. the costs regarded acceptable for the benefits gained) of obesity
intervention strategies are limited. This could possibly be due to the limited number of obesity
interventions that produced strong evidence of effectiveness. It could also be because of the
complexity of the assumptions and associated uncertainty in translating behaviour change into
improved body-mass index (BMI) and BMI into disability-adjusted life-years (DALYS) or other
long-term health benefits for which costs can be assessed. Studies that provide economic

assessments were identified from several recent reviews of childhood obesity interventions
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(Oude Luttikhuis et al., 2009; John et al., 2012). Restricting the marketing of HFSS food to
children and five other community-based, non-clinical interventions were judged dominant in
that they would result in both health gains and real cost saving in health services in the society
(Lobstein et al., 2015).

Restricting the marketing of HFSS foods to children has been identified as one of the top three
money-saving interventions (Haby et al., 2006; Gortmaker et al., 2011). The intervention has
shown modest effects at an individual level but prove highly cost-effective, because benefits
mount up to the whole population and the cost of implementation is relatively low.

2.3 Environmental factors that drive obesity, including food marketing

Evidence shows that children’s food environments influence their dietary behaviour (Hawkes
et al., 2013), specifically their food preferences (Cohen & Babey, 2012; Gardner, 2015), and
that past consumption can predict future behaviour (Stigler & Becker, 1977). Factors of the
food environment that influence children’s food preferences and ultimately their dietary
behaviour include the home environment (Savage et al., 2007; Kral & Faith, 2009), social and
cultural norms around food (Rozin, 2006; Sobal et al., 2006), the overall food supply with
regard to availability and affordability in a national and local context (Wardle & Cooke, 2008)
and food marketing (McGinnis et al., 2006; Cairns et al., 2013). Regrettably, children’s food
environments have changed substantially during the last decades as the affordability,
palatability and supply of HFSS foods have increased substantially. These HFSS foods are
also more accessible and convenient. They are also persuasively and persistently marketed
(Kitchen et al., 2004; Osei-Assibey et al., 2012; Devi et al., 2014; Hawkes et al., 2015b). This
‘obesogenic’ food environment has been defined as ‘the sum of the influences that the
surroundings, opportunities or conditions of life have on promoting obesity in individuals and
populations’ (Swinburn & Egger, 2002), and is now recognized as a key driver to the obesity
pandemic (Swinburn et al., 2011). Unfortunately, due to rapid urbanization and acculturation
in numerous low-income and middle-income countries, many children are now raised in these
obesogenic food environments (Lobstein & Dibb, 2005; Hawkes & Lobstein, 2011; Swinburn
et al., 2011).

Due to the association between the obesogenic food environment and the global increase in
childhood obesity, environmental factors that promote ‘unhealthy’ dietary preferences and
behaviour have become of great public health concern (WHO, 2013a). Child-directed food
marketing and its influences on children’s food preferences and dietary behaviour, are of

specific concern (Oates et al., 2002; Story & French, 2004) and has been thoroughly studied.
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2.3.1 Consumer food environment in South Africa

By making their foods more available, affordable and acceptable, food manufacturers in South
Africa have succeeded in increasing the market share and per capita consumption of their
products (Igumbor et al., 2012). Traditional food retailers such as small convenience stores,
‘spaza shops’ (small informal shops) and informal public markets have been replaced, in both
the urban and rural settings, by supermarket outlets as the primary place from which South
Africans purchase their food (D’Haese & Van Huylenbroeck, 2005). Food companies have
increased the availability of their food products by involving informal traders. Some companies
have developed incentives for people to set up informal outlets in townships by providing them
with point-of-sale display material, refrigeration equipment, lighting boards and by delivering
products directly to their stores (D’Haese & Van Huylenbroeck, 2005; Alexander et al., 2011).
It has also been reported that food companies make use of specific marketing strategies to
make their food more acceptable to the South African population (Igumbor et al., 2012). Food
promotion strategies, food packaging designed to promote products, television advertising and
multi-media marketing are but a few. According to a study conducted by Temple et al. (2008),
16% of advertisements during a 37.5 hour recording of children’s television programming
featured food products, and 55% of these food advertisements were of foods of poor nutritional

value such as refined breakfast cereals, sweets and high sugar beverages.
2.3.2 The exposure and persuasive power of child-directed food marketing
2.3.2.1 The nature and extent of child-directed food marketing

A number of systematic reviews have analysed the nature and extent of child-directed food
marketing (McDermott et al., 2004; Hastings et al., 2006; McGinnis et al., 2006; Cairns et al.,
2013; Sonntag et al., 2015b). A systematic review conducted by Jenkin and colleagues (2014)
documented the different persuasive marketing techniques that food marketers use to
promote food to children via television. The most frequently used persuasive marketing
techniques included premium offers, promotional characters, nutritional and health claims, the
theme of ‘taste’ and the emotional appeal of ‘fun’. Several other persuasive techniques were
also described and included such as the use of animation as a production technique, themes
of exclusivity or novelty and the emotional appeal of action, adventure and fantasy. The review

concluded that such persuasive techniques were used more often to promote HFSS foods.

To date, a number of international research studies quantifying television food advertising
have been conducted and many focused on the ‘healthiness’ of advertised foods. The

systematic review conducted by Cairns and colleagues (Cairns et al., 2013) reports that child-
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directed food advertisements were broadcasted frequently. The majority were of HFSS foods,
specifically sugar-sweetened breakfast cereals and beverages, savoury snacks, confectionary
and fast foods. Research studies conducted in developing countries report that food promotion
in low- and middle-income countries mirrors that of high-income countries (AKTAS ARNAS,
2006; Karupaiah et al., 2008; Huang et al., 2011; Cairns et al., 2013). Children in developing
countries may also be more vulnerable to food marketing as they are less familiar with, and
potentially less critical of, advertising than children in developed countries are. They may also
be specifically targeted as an entry point into developing markets as children are more flexible
than their parents (Hastings et al., 2006). An unpublished South African study reported that
the majority of television food advertisements aired during children’s programming times and
family viewing times were of HFSS foods, which included sweets, confectionary, savoury
snacks and sugar sweetened breakfast cereals and beverages (Delport, 2015).

Retail displays and in-store promotions, product design and formulation, product labelling and
packaging, athletes promoting a food product and even licensed characters and tie-in
characters from televisions shows and cinema films are all strategies that attract attention to
products. All of these creative promotion techniques provide food marketing with its persuasive

power and echoes the techniques used for television advertising (Hebden et al., 2011).

Food products often display nutrient and/or health claims as a marketing strategy as it aims to
increase the sales of food products (Hawkes, 2004; Campos et al., 2011). Unfortunately,
various research studies from different countries reveal that children’s food products that
display nutrient claims had either a similar or worse nutrient profile than their counterpart
without nutrient claims (Colby et al., 2010; Mehta et al., 2012; Chacon et al., 2013; Devi et al.,
2014; Rodrigues et al., 2016). A recently released study from Brazil reports similar results, but
specifically refers to the sodium content being higher in child-directed food products displaying
nutrient claims (Rodrigues et al., 2016). The frequency and location of outdoor sugar-
sweetened beverage advertisements in Soweto, South Africa, was recently explored by
Moodley and colleagues (Moodley, 2015). They found that advertisements were located in
close proximity to primary and high schools. Another South African study, conducted in
schools in the Western Cape, reported that 60% of the included schools had branded food or

beverage advertisement boards displaying the schools’ names (de Villiers et al., 2012).

Although television advertising remains the most popular channel through which child-directed
food marketing occurs (Cairns et al., 2013), estimates in the United States suggest that the
expenditure on television food advertising is declining (McGinnis et al., 2006). There is
evidence of a significant redirection towards advertising and brand promotion through other
forms of media (McNeal & Ji, 2003; Harris et al., 2010; Galbraith-Emami & Lobstein, 2013).
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Children now spend more time using digital media than watching television as mobile device
ownership has increased rapidly (Coughlan, 2016). Much of the evidence on the marketing of
foods to children refers to television food advertising, yet in the digital age, food marketing has
undergone a “paradigm shift” (Sandberg et al., 2010). Marketing in digital media is
characterized by powerful creative techniques that include extensive HFSS food-themed
game applications (or “apps”); social media content created by users themselves; word-of-
mouth social media communication, such as “liking”, sharing and commenting on marketing;
and paid partnership with vioggers popular to children (a video blogger, on a video platform
such as YouTube). Children’s food environments are becoming more diverse and the
evidence on the mechanisms through which food marketing works and the influences on
childhood obesity is growing. Numerous research studies have examined the nutritional
content of foods marketed to children through these alternative marketing strategies and
reported that HFSS foods are promoted most of the time (Moore & Rideout, 2007; Alvy &
Calvert, 2008; Berry & McMullen, 2008; Lee et al., 2009; Culp et al., 2010; Hawkes, 2010;
Roberto et al., 2010).

2.3.2.2 The effect of child-directed food marketing on children’s food preferences

Children are specifically vulnerable to food marketing as they are unable to understand the
persuasive intent of commercial marketing and are unable to distinguish advertisements from
programmes (Oates et al., 2002; Story & French, 2004). Children do not have the ability to
understand the relationship between food choices and future chronic diseases (Cairns et al.,
2009; Magnus et al., 2009). Empirical research in cognitive, behavioural and economic
psychology has established that food marketing interferes with the individual’s ability to act in
their long-term self-interest by choosing ‘healthy’ foods and can contribute to the development

of ‘unhealthy’ food preferences (Greenfield, 2011).

Studies have demonstrated that food marketing results in increased preference (Chernin,
2007; Dixon et al., 2007) and consumption (Buijzen et al., 2008; Harris et al., 2009; Andreyeva
et al.,, 2011; Dovey et al., 2011) of HFSS foods and that children who are overweight are
particularly vulnerable (Buijzen et al., 2008; Harris et al., 2009). Food marketing directly affect
children’s food preferences, nutrition knowledge and consumption behaviour by creating
familiar and positive associations (Cairns et al., 2013). Robinson et al. (2007) and Letona et
al. (2014) discovered that children prefer the taste of branded food products over identical
products in plain packaging (Robinson et al., 2007; Letona et al., 2014). Research studies
have also analysed the nature and effects of food marketing through digital media on children
and the findings suggest that advergames may significantly affect children’s dietary behaviour
(Cicchirillo & Lin, 2011; Lascu et al., 2013; Paek et al., 2014).
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The effect of promotional campaigns on children’s dietary preferences and consumption
patterns have also been analysed (Kopelman et al., 2007; Forman et al., 2009; Carter et al.,
2011; Jones & Kervin, 2011; Keller et al., 2012; McAlister & Cornwell, 2012). Collectable toys
increase children’s brand awareness (McAlister & Cornwell, 2012). Recently published
research studies extended previous experimental research by demonstrating that collectable
fast food toys, specifically tie-ins from movies, are associated with increased consumption of
fast foods in young children from both urban and rural areas (Emond et al., 2016; Longacre et
al., 2016). Product packaging is a critical factor in consumers’ decision making as creative
colourful packaging and the use of on-pack promotions influence children’s food choices and
their perception of a food product (Silayoi & Speece, 2004; Elliott, 2009). Research studies
examining the effect of breakfast cereal packaging demonstrated that it creates brand
awareness amongst children and that children can recognize characters used on the front of
the packs (Hill & Tilley, 2002; McNeal & Ji, 2003). Breakfast cereals marketed to children were
also found to be ‘less healthy’ when compared to non-children’s breakfast cereals (Schwartz
etal., 2008; Devi et al., 2014). An older research study found that attractive packages targeting
children are likely to encourage them to pester their parents to buy the product (Gelperowic &
Beharrell, 1994).

It is widely acknowledged that children require special consideration with regard to marketing
activities as they lack the cognitive skills to understand the persuasive intent of commercial
marketing and that they live in and are active partakers of an increasingly interactive and
multisensory media environment (Cassim, 2010). Taste preferences and brand loyalty is
established early in life and it can persist into adulthood (McGinnis et al., 2006; Bronnenberg
et al.,, 2012; Cairns et al.,, 2013; Hawkes et al., 2015a), making children ‘buyers-for-life’,
specifically in relation to the food industry. Many children in Western societies have a
substantial amount of money to spend on their own requirements and desires, which qualifies
them as an important primary market (McNeal, 1992). Children are also important market
influencers, as a substantial amount of evidence has proven that children effect daily
household purchases of especially snack foods and breakfast products. This is commonly
referred to as ‘pester-power’ (McNeal, 1992; Gunter & Furnham, 1998; Nicholls & Cullen,
2004; McDermott et al., 2006).

2.4 Global initiatives to limit children’s exposure to food and non-alcoholic

beverage marketing

As mentioned in Chapter one of this manuscript, the global increase in childhood obesity and
the recognition that food marketing practices may influence the food preferences of children

resulted in the release of a number of initiatives to limit children’s exposure to HFSS food
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marketing (Hawkes & Lobstein, 2011; Galbraith-Emami & Lobstein, 2013). In 2010, the WHO
published a set of recommendations for the marketing of food and non-alcoholic beverages to
children. It was endorsed by the 63 WHA (Resolution WHA 63.14) (WHO, 2010). In 2016,
the WHO released the ECHO Commission report, which notes with concern “the failure of
Member States to give significant attention to Resolution WHA 63.14” and “requests that they
address this issue’(WHO, 2016a). The WHO Regional Office for Europe also released the a
report discussing the implications of digital food marketing on child-directed food marketing
policy action in November 2016 (WHO, 2016b). Governments should therefore take the lead
in combating childhood obesity by implementing a policy that aims to reduce the impact on
children of marketing of HFSS foods (Kelly et al., 2013).

2.4.1 Industry self-regulation in the form of child-directed food marketing codes or
pledges

Aware of the concern regarding child-directed food marketing and childhood obesity, leading
food and beverage companies responded by proposing a number of company-led voluntary
and self-regulatory codes and pledges to adopt a more responsible approach in their
marketing of foods to children (Brinsden & Lobstein, 2013; Galbraith-Emami & Lobstein,
2013). The companies committed to not advertising foods to children for food products that
fulfil specific nutrient criteria. However, different companies are making different pledges with
different criteria in different regions of the world (Brinsden & Lobstein, 2013). These existing
self-regulatory codes and pledges are funded and administered by economic operators in the
food and marketing sectors that have a vested interest in communicating to children. These
codes and pledges are largely part of companies’ corporate social responsibility and include
for example the Children’s Food and Beverage Advertising Initiative (CFBAI, 2009), the
European Union (EU) Pledge (EU-Pledge, 2012), The International Food and Beverage
Association (IFBA) pledge (IFBA, 2008), the Australia Food and Grocery Council’s
Responsible Children’s Marketing Initiative (AFGC, 2011) and the South African Marketing to
Children Pledge (SA-Pledge, 2008). The majority of these codes and pledges apply primarily
to television advertising and some have only recently started to include other forms of
marketing (WHO, 2016Db).

The remarkable efforts of many food and beverage companies to reduce children’s exposure
to HFSS food marketing should be recognized. However, independent assessment of
industry-led self-regulation have shown the codes and pledges to be insufficient in limiting
children’s exposure to HFSS food marketing (Galbraith-Emami & Lobstein, 2013; Raine et al.,
2013; Roberto et al., 2015; Huizinga & Kruse, 2016). The narrow range of media, the weak

definition of marketing, the absence of many large food companies and the lack of
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enforceability or penalties for failure, suggest that self-regulatory pledges are unlikely to
reduce children’s exposure to the marketing of HFSS foods sufficiently (Galbraith-Emami &
Lobstein, 2013; Lobstein et al., 2015; Huizinga & Kruse, 2016). A study conducted by Huizinga
and Kruse (2016) investigated whether food companies who have signed the EU pledge were
in fact refraining from marketing HFSS foods to children. They discovered that due to the less
stringent classification criteria used by the pledge to classify HFSS foods, food products such
as high fat, high-salt crisps and snack foods would pass the nutritional criteria and be classified
as non-HFSS foods.

In South Africa, the South African Marketing to Children Pledge was adopted by the
Advertising Standards Authority (ASA) on the 1%t of August 2008 (SA-Pledge, 2008).
Companies partaking in the South African Marketing to Children Pledge are committed to
marketing communications with a view to promoting healthy dietary choices and lifestyles to
children twelve years old and younger (SA-Pledge, 2008). Each participating company is
required to develop an individual company action plan that outlines how they will meet the
core principles, which include the advertising message, product endorsement, marketing
promotions and advertising and marketing communications on or in close proximity to pre-
school and primary school premises. Currently no specific nutrition criteria have been
developed or implemented by pledge members.

2.4.2 Statutory regulations and their impact on restricting the marketing of foods

and non-alcoholic beverages to children

There is general agreement that a government-led policy or regulation is required to restrict
the marketing of HFSS foods to children (Gortmaker et al., 2011). Such a policy is of high
priority and is included in the WHO Global Action Plan for the Prevention and Control of Non-
communicable Diseases 2013-2020 (WHO, 2013b) due to potential population-wide effects,
cost-effectiveness and sustainability (Magnus et al., 2009; Swinburn et al., 2015b). It is
therefore recommended that governments take leadership in combating childhood obesity by
implementing a policy that aims to reduce the impact of HFSS food marketing on children
(Kelly et al., 2013). A small number of countries have statutory regulations restricting the
marketing of HFSS foods to children. Most have thus far relied on voluntary moves by food
companies, which has not been sufficient in achieving the task (Galbraith-Emami & Lobstein,
2013). Ireland and the United Kingdom (UK) have statutory restrictions on television
advertising in and around child-directed programming. The province of Quebec, Canada, have
statutory regulations restricting the advertising of any product, not only food and beverages
(Raine et al., 2013), and South Korea introduced regulation to restrict the advertising of

energy-dense, nutrient-poor foods to children in 2009 (Hawkes & Lobstein, 2011). A
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systematic review conducted by Galbraith-Emami and Lobstein (2013) examining the impact
of statutory regulation to limit children’s exposure to HFSS food marketing brings to light that
these policies may have the potential to reduce children’s exposure significantly, but they are
typically narrow in scope and have not been as effective as expected at the start. The lack of
comprehensive definitions of the marketing media to be covered, the products which should
be included and the audience which should be protected by such as regulation has been
identified by the authors as limiting factors.

The systematic review conducted by Galbraith-Emami and Lobstein (2013) examined the data
available on levels of exposure of children to the marketing of HFSS foods since the
introduction of statutory and voluntary codes. The findings of their research indicated that the
exposure of children to HFSS food marketing could be reduced, but, that this was only
occurring in certain circumstances. It was reported that the codes and regulations used for
child-directed food marketing practices were not consistent or comprehensive and that they
should be strengthened (Galbraith-Emami & Lobstein, 2013). In the absence of complete bans
on child-directed food marketing, comprehensive and consistent governmental approaches
across countries are required to regulate not only the exposure of children to, but also the

power of HFSS food marketing.

The whole point of taking action to reduce the extent of food marketing to children is to lessen
preference for and consumption of HFSS foods. If any form of marketing encourages children
to eat HFSS foods, there is a case for intervention. A number of statutory regulations and
transnational food and drink manufacturer pledges aiming to reduce children’s exposure to
HFSS food marketing exist, but many of the highly effective alternative marketing strategies,

such as digital marketing, are not included in these regulations and pledges.

Due to the substantial increase in childhood obesity in South Africa and in recognition of the
need for a policy to restrict children’s exposure to HFSS food marketing, the South African
National Department of Health (SADoH), Directorate: Food Control, published a draft
regulation (DOH, 2014) for comments in 2014. It aims to restrict the marketing of all HFSS
foods to children. As previously mentioned, the SADoH also published the Strategy for the
Prevention and Control of Obesity in South Africa 2015-2020 (SADoH, 2015) in May 2015.
This strategy is a multi-sectoral approach to halt the scourge of obesity in the country, with a
specific objective being to ensure responsible and ethical advertising and marketing of food

by the food industry.
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2.5 Nutrient profiling — defining foods and non-alcoholic beverages high in saturated

fats, sugar and/or salt

There is considerable disagreement between public health advocates and representatives of
the food and marketing industries over the precise definition of HFSS foods (Arambepola et
al., 2008; Jenkin et al., 2009). The effective implementation of a policy that aims to restrict the
marketing of HFSS foods to children should be founded on a clear definition of the foods that
should be restricted, unless the marketing of all foods is to be prohibited (Kelly et al., 2013).
Nutrient profiling is defined as “the science of classifying or ranking foods according to their
nutritional composition for reasons related to preventing disease and promoting health”
(Rayner et al., 2004, WHO, 2011) and can be used to score the ‘healthiness’ of individual
foods and thereby generate definitions of ‘more healthy’ and ‘less healthy’ foods (Arambepola
et al., 2008). The WHO suggests that nutrient profiling be used to support child-directed food
marketing regulations (WHO, 2016a). Nutrient profiling is also considered by Scarborough and
colleagues (2007) as a systematic, transparent and logical process for developing criteria
according to which to classify foods. A nutrient profiling model is a set of equations or
algorithms that place all foods onto a continuum of ‘healthiness’ ranging from ‘most healthy’
to ‘least healthy’. Nutrient profiling models are used as tools to support a number of public
health nutrition interventions. At present, a number of food companies, governments and non-
governmental organizations use nutrient profiling models to support labelling schemes aimed
at identifying healthier food choices (Cooper et al., 2016). Nutrient profiling models are also
used for child-directed food marketing and nutrient and/or health claim regulations (Rayner et
al., 2013; DOH, 2014). It is a growing field and numerous nutrient profiling models with
different aims have been developed by academics, health organizations, national
governments and food industries throughout the world. However, research has indicated that
the models classify foods differently (Brinsden & Lobstein, 2013; Rayner et al., 2013;
Scarborough et al., 2013). This discrepancy is one of the main reasons for differences
between self-regulatory pledges/codes and statutory regulations/restrictions recommended by
governments and health organizations (Galbraith-Emami & Lobstein, 2013; Huizinga & Kruse,
2016).

Nutrient profiling models classify foods differently due to their different features and aims.
Some models use across-the-board nutrient criteria to classify foods into a limited number of
food categories (for example foods and drinks ) (Rayner, 2009; FSANZ, 2013). Others use
food category-specific nutrient thresholds for foods in many sub-categories (for example
breakfast cereals, savoury snacks, cheeses, etc.) (WHO, 2015b; WHO, 2015a). Some classify
foods solely based on nutrients to limit (WHO, 2015b; WHO, 2015a), while some also include
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elements such as dietary fibre to encourage (FSA, 2011; FSANZ, 2013; DOH, 2014). The use
of food categories have many benefits, but they are very difficult to define accurately, which is
especially problematic when there is a need for a model that is compulsory rather than
voluntary (Scarborough et al., 2010). It is also of concern that food categories can be defined
in such a manner that they favour a specific food company’s own products (Galbraith-Emami
& Lobstein, 2013; Huizinga & Kruse, 2016). Deciding on the type of nutrient profiling model to
use is a difficult and important decision to make, as it can affect the impact of the policy that it

intends to support (Table 2.1).
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Table 2-1:

The different characteristics of nutrient profiling models

Feature of the

Choice of model

Application of the model

Impacts of the decision

Other considerations

model

A long list of nutrients

When aiming for a model that
reflects all nutrient-related concerns

-May be more expensive

model
Criteria ‘Across-the-board’ Applying the same definition of -No need to define food categories -No consensus on how food
‘unhealthy’ to all food categories -Some foods previously represented as categories should be defined
‘healthy’ may be categorized as ‘less -Can be difficult to allocate
healthy’ (e.g. Olive oil) foods to food categories
‘Category-specific’ Applying different definitions of -Need to define food categories
‘unhealthy’ to different food
categories
Nutrients A short list of nutrients When aiming for a short practical -May not reflect all public health concerns -Increasing the number of

nutrients does not necessarily
increase the sensitivity or
specificity of the model

-Difficulties in defining some
nutrients

-Food composition data may not
be available for all nutrients

Base

Per 100g/ml

Categorizing foods solely on the
basis of the nutrient quality

-Requires different criteria for foods and
drinks

Per 100kcals

Categorizing foods solely on the
basis of the nutrient quality

-No need for different criteria for foods and
drinks

the-board models

-Can be used for different purposes using
different scoring thresholds

Per serving Categorizing foods on the basis of -Need to define serving size -Little consensus on how to
the nutrient quality of the foods and define serving sizes
taking some account of how foods -Difficult to define serving size
deliver their nutrients when serving size varies

considerably (e.g. milk)
Type of model Threshold For simple and/or category-specific -Easy to understand

models

Scoring For more complex and/or across- -Harder to understand

Adapted from: Scarborough et al., 2010.
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The use of nutrient profiling models for obesity prevention strategies has increased
substantially during recent years. This has contributed to a considerable increase in the
amount of nutrient profiling models available for such policies. Little research has, however,
been conducted on the accuracy of these models and no consensus exists on the ‘ideal’
nutrient profiling model (Townsend, 2010; Chiuve et al., 2011; Rayner et al., 2013). Accuracy
in the context of nutrient profiling refers to whether the model measures what it is designed to
measure and can be assessed in various ways, including convergent validity (the correlation
between how the nutrient profiling model ranks the ‘healthiness’ of foods in comparison to
other valid measures which, theoretically, should correlate) (Arambepola et al., 2008;
Townsend, 2010). The validation of the accuracy of a nutrient profiling model is a clear
necessity before the model is implemented into policy. However, many models are developed
and applied with little testing to demonstrate validity (Townsend, 2010; Chiuve et al., 2011;
Rayner et al.,, 2013). Drewnowski and Fulgoni (2008) suggest that the validity testing of
nutrient profiling models be given the highest research priority, as without proper validation,
any model would be questioned by experts in the field of nutrition and the food industry.
Unfortunately, very few nutrient profiling models have been thoroughly tested and validated to

assess their accuracy (WHO, 2011).

The WHO (2011) recommends that policy makers seeking to use a nutrient profiling model for
regulatory reasons should adapt an existing model from an authoritative source for example
a national government or academic institution that has been validated, as it is more cost-
effective and time-saving (WHO, 2011; Rayner et al., 2013). There are many nutrient profiling
models available that may be used or that have been designed for child-directed food
marketing restrictions. Research now also suggests that nutrient profiling models designed for
other applications, such as nutrient and or/health claim regulations, may also be suitable for

this purpose (Rayner et al., 2013; Julia et al., 2014).

However, Monteiro (2009) argues that the nutrient profile of a food may not be the only
indication of the ‘healthiness’ of that particular food item, as other features (such as additives)
unrelated to the nutrient composition of a food are not detected by nutrient profiling models
and may make products intrinsically harmful to health. A study comparing the classification of
foods by five individual nutrient profiling models found a consistent positive evaluation of fruits
and vegetables and a consistent negative evaluation of fatty and sugary foods, which is in
agreement with dietary guidelines (Garsetti et al., 2007). However, there were differences in
the food classification by the selected nutrient profiling models for the majority of the

processed foods. Garsetti et al. (2007) warn that the variances in nutritional recommendations,
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calculation of scores and rational of the nutrient profiling models lead to the dissimilarities in

food classification.
2.5.1 Nutrient profiling models in South Africa

In South Africa, the South African Nutrient Profiling Model (SANPM) is used as the first
screening tool to support the regulation of nutrient and/or health claims (DOH, 2014). The
model is based on the nutrient profiling model developed by the United Kingdom (UK) Food
Standards Agency (FSA) and adapted by Food Standards Australia New Zealand (FSANZ)
for the regulation of health claims. In 2012, this model was adopted by the South African
National Department of Health (SADoH), Directorate: Food Control, to support the regulation
of nutrient and/or health claims in South Africa. This model enjoys support from all
stakeholders involved as it was thoroughly tested and validated before implementation as part
of regulations (Wentzel-Viljoen et al., 2012; Wicks, 2012; Lee, 2013). This a scoring model
that classifies foods by using across-the-board nutrient criteria.

In order to reduce the impact of obesity and NCDs on children in South African, the SADoH
set nutrition standards for the types of food that can and cannot be marketed to children of
different ages in 2014 (DOH, 2014). It was decided that restrictions will be placed on the
marketing of any foods that fall below these nutrition standards. The SADoH nutrient profiling
model for restricting food marketing to children (DoHSA) was therefore developed in 2014 by
the SADoH, Directorate: Food Control, to support child-directed food marketing restrictions in
South Africa. It was published as a draft regulation in 2014 (DOH, 2014) without any
justification for the classification criteria used by the DoOHSA model and without any
consultation or inputs from stakeholders. The model is an adapted nutrient profiling model
based on the SANPM. The DoHSA and SANPM models have never been tested or validated
for the purpose of regulating the marketing of foods to children.

The DoHSA model classifies foods as follows:
(1) First, does the food pass the SANPM screening criteria?

(2) Second, does the food contain any added fructose, added non-nutritive sweeteners,

added fluoride or added aluminium through an additive or ingredient?

(3) Third, do the nutrient levels in the food or beverage per 100g/ml exceed the UK Food
Standards Agency Criteria (per 100g/100ml) as indicated in the table below?
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Table 2-2: United Kingdom Food Standards Agency traffic-light-labelling criteria

for green (low)

Undesirable nutrient

Nutrient levels in

Nutrient levels in non-alcoholic

food beverage
(per 1009) (per 100ml)
Total sugars 5g 2.59
(sum of the intrinsic and
added sugar)
Total Fat 39 1.5¢
Saturated fat 1.59 0.75¢g

Sodium/salt

120mg Sodium/0.3g
Salt

120mg Sodium/0.3g Salt

Table 2-3 describes the characteristics of the DoHSA and SANPM models.

Table 2-3 Characteristics of the DoHSA and SANPM models

Model Type of Classification | Nutrients to limit | Nutrients/ elements
model criteria to encourage
SANPM Scoring Across-the- Energy, sfat, total | Protein, fruits,
board sugar, salt/sodium | vegetables, legumes
and nuts
DoHSA Scoring and | Across-the- Energy, total fat, Protein, fruits,
threshold board sfat, total sugar, vegetables, legumes
salt/sodium, NNS, | and nuts
added fluoride and
aluminium

SANPM: South African Nutrient Profiling Model;; DoHSA: South African Department of Health nutrient profiling model for restricting food marketing

to children; sfat: saturated fat; NNS: non-nutritive sweeteners
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2.6 Nutrient profiling models used/recommend for use by statutory bodies

Internationally, other nutrient profiling models have been developed independently from the
food industry to restrict the marketing of HFSS foods to children. Some of these models
include the United Kingdom Office of Communication nutrient profiling model (Ofcom) (FSA,
2011) and the newly proposed WHO Regional Office for Europe nutrient profiling model (REU)
(WHO, 2015b) and Eastern Mediterranean Regional Office nutrient profiling model (WHO,
2015a).

The Ofcom model was developed in 2005 by the UK FSA and adopted by the UK regulatory
body for communications industries in 2007. The model is currently used in legislation that
restricts the marketing of HFSS foods to children under the age of 16 years on television. This
model generates a score that determines whether the food can be advertised to children or
not. Two threshold levels are set: one for food and one for non-alcoholic beverages (FSA,
2011). This model has been extensively tested and validated (Azais-Braesco et al., 2006;
Arambepola et al., 2008).

The REU model is a nutrient profiling model that was developed in 2013 by the WHO regional
office for Europe with the assistance and inputs of member states. Its objective was to serve
as a common model to improve the nutritional quality of foods marketed to children in member
states across Europe (WHO, 2015b). The model was published for recommendations by the
WHO Regional Office for Europe in early 2015. The model is based on two existing models,
the Norwegian model (NDoH, 2013) developed by the Norwegian government and adopted
by industries with minor changes made for voluntary restrictions in Norway, and the model
developed by the Danish Forum of Responsible Food Marketing Communications — endorsed
by the Danish government for voluntary restrictions in Denmark (FRFMC, 2013). The model
was tested by European member states. It is a threshold model that uses category-specific
nutrient thresholds.

The EMRO nutrient profiling model is a model developed in 2014 by the WHO Eastern
Mediterranean regional office with the assistance and input of member states (WHO, 2015a).
The model is based on the REU model with minor adaptions as suggested by the member
states. It is in the testing phase and is a threshold model that uses category-specific nutrient
thresholds.

2.7 Food processing

It is widely accepted by now that the increased production and consumption of industrially

processed foods and drinks is a significant cause of the current obesity problem (WHO, 2003;
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Monteiro, 2009; Swinburn et al., 2011; Lobstein et al., 2015). Food processing is generally
overlooked in authoritative information, education programmes and public health nutrition
policies (Monteiro, 2009). Conventional work on nutrition and public health has always focused
on foods and their nutrient content. Food guides and Food-based Dietary Guidelines are all
designed to encourage the consumption of ‘healthier’ foods, by which is usually meant those
higher in vitamins, minerals and nutrients described to have a positive effect on health. Dietary
assessments and recommendations usually use classifications of foods and beverages that
largely overlook or minimize the significance of industrial food processing (Monteiro et al.,
2010). Due to this, food with very different nutritional profiles and impact on eating patterns
and health, such as whole grain products, breakfast cereals, cookies and cereal bars are
classified within the same group of grains, cereals and cereal products (Monteiro et al., 2010).
The same applies to whole fresh fruits, canned fruits in syrup and fruit juices, which are all
classified as fruits. Almost all foods and beverages are processed in some form, but of great
importance for human health are differences resulting from the type, intensity and purpose of
food processing (Monteiro, 2009). Monteiro (2009) proposes that foods and beverages be

divided into three groups namely:

e Group 1is for unprocessed or minimally processed foods. It includes foods that have been
submitted to some process that does not substantially alter the nutritional properties of the
original foods. Processes include cleaning, removal of inedible fractions, portioning,
refrigeration, freezing, pasteurization, fermenting, pre-cooking, drying, skimming, bottling

and packaging.

o Group 2 is of substances extracted from whole foods. Processed culinary or food industry

ingredients. These include oils, fats, flours, pastas, starches and sugars.

o Group 3 is for ultra-processed foods (UPP). These result from the processing of several
foodstuffs, including ingredients from Group 2 and small amounts of minimally processed
foods from Group 1. Processes used in the production of Group 3 products include salting,
sugaring, baking, frying, deep frying, curing, smoking, pickling, canning and also frequently
used preservatives and cosmetic additives, the addition of synthetic vitamins and of
minerals, and sophisticated types of packaging. These industrial processes are all
designed to create durable, accessible, convenient, attractive ready-to-eat or ready-to-
heat products, of which many are ‘fast’ foods and convenient foods. However, Monteiro
(2009) argues that not all harmful effects of UPP are captured by nutrient profiling, and
that the precautionary principle should be heeded in the meanwhile in the absence of

evidence to the contrary. He suggests taking prudent advice to governments and health
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authorities and using all possible methods to stop and reverse the replacement of

minimally processed foods with UPP.
2.8 Conclusion

Childhood obesity in South Africa is increasing at an alarming rate (Shisana, 2013) and is a
public health concern. As previously described, the ‘obesogenic’ food environment that
promotes the consumption of HFSS foods has been recognized as a key driver in this global
pandemic (Swinburn et al., 2011; Galbraith-Emami & Lobstein, 2013; Lobstein et al., 2015).
Actions are required to address the impact and power of HFSS food marketing on children’s
food preferences and ultimately their dietary behaviour to achieve the global health target and
to halt the rise in adult and childhood obesity. Despite the fact that various initiatives aiming to
limit children’s exposure to HFSS food marketing have been implemented, limited success
has been achieved, a key factor being the lack in a detailed definition or classification of HFSS
foods (Galbraith-Emami & Lobstein, 2013; Huizinga & Kruse, 2016; WHO, 2016a).
Consequently, it is important that governments take leadership in combating childhood obesity
by implementing an evidence informed policy that aims to reduce the impact of HFSS food
marketing on children (Kelly et al., 2013). However, in order for such a policy to be effectively
implemented, a clear definition of HFSS foods is required. The WHO (2016a) suggests that a
nutrient profiling model be used to support child-directed food marketing restrictions. There
are, however, numerous nutrient profiling models available and research has indicated that
the models classify foods differently (Brinsden & Lobstein, 2013; Rayner et al., 2013;
Scarborough et al., 2013). Few of the nutrient profiling models have been thoroughly tested
and validated (Townsend, 2010; Chiuve et al., 2011; WHO, 2011; Rayner et al., 2013). In
recognition of the need for a policy to restrict children’s exposure to HFSS food marketing,
SADoH, Directorate: Food Control, published a draft regulation (DOH, 2014) in 2014, aiming
to restrict the marketing of all HFSS foods to children. The draft regulation recommends using
the DoHSA nutrient profiling model to determine whether a food product would be permitted
for marketing to children. The DoHSA model is an adapted model based on the SANPM.
Neither the DoHSA nor the SANPM models have been validated for this purpose. Against the
background of the South African childhood obesity pandemic, the draft regulations to restrict
the marketing of HFSS foods to children in South Africa was published in 2014. Unfortunately,
South Africa lacks literature on: 1) the the appropriateness of the SANPM and DoHSA models
for child-directed food marketing regulations in South Africa; 2) convergent validity of the
SANPM and DoHSA models for child-directed food marketing regulations in South Africa; and
3) an evidence-based framework to regulate the marketing of foods and beverages to children

in South Africa. For this reason, this study makes a valuable contribution by providing evidence
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on a suggested nutrient profiling model appropriate for child-directed food marketing
regulations. The convergent validity of the suggested model and the development of a
suggested framework will be submitted to the SADoH for consideration to be implemented as

part of the child-directed food marketing regulations.
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Abstract

The World Health Organisation has called for governments to improve children’s food
environment by implementing restrictions on the marketing of foods high in fat, sugar and/or
salt (HFSS) to children. Nutrient profiling models are used to define HFSS foods and support
child-directed food marketing regulations. The aim of the study was to assess the suitability
of the South African nutrient profiling model (SANPM), developed and validated for health
claim regulations, for child-directed food marketing regulations. The SANPM was compared
to four models specifically developed for such regulations. A representative list of 197 foods
was compiled by including all foods advertised on South African free-to-air television channels
in 2014 and foods commonly consumed by South African children. The nutritional information
of the foods was sourced from food packaging, company websites and a food composition
table. Each individual food was classified by each of the five nutrient profiling models. The
percentage of foods that would be allowed according to the different models ranged from 6%
to 45%, the models also varied considerably with regards to the type of foods allowed for
marketing to children. The majority of the pairwise comparisons between the models yielded
kappa statistics greater than 0.4, indicating a moderate agreement between the models. An
almost perfect pairwise agreement (kappa = 0.948) existed between the SANPM and a model
extensively tested and validated for such regulations, the United Kingdom Food Standards
Agency model (Ofcom). The SANPM is considered appropriate for child-directed food

marketing regulations in South Africa.

Key words: Nutrient profiling, marketing of foods, regulation, nutrition, childhood obesity

31



Introduction

The prevalence of childhood obesity has increased dramatically during recent years and is no
longer only prevalent in high-income countries®%34, Recent data reported that over the last
decade the prevalence of overweight children in South Africa (genders combined) increased
form 10.6% to 18.2%®9), Childhood obesity has a large impact on the quality of life of children
and pose major health and economic consequences for themselves, their families and the
society as a whole!”. The obesogenic environments which promote the consumption of foods
high in fat, sugar and/or salt (HFSS) are thought to be a key driver in the global childhood
obesity epidemic® 9. Unfortunately, due to rapid urbanisation and acculturation in numerous
low-income and middle-income countries many children are now raised in these obesogenic

environments®10:11),

There is growing evidence that food marketing impacts food preferences of children, their
consumption and purchasing requests to parents2131415 Child-directed food marketing is
extensive, perhaps most prominent on television®, and research indicates that it primarily
concern HFSS food products®4*51718) The global increase in childhood obesity and the
recognition that food marketing practices may influence the food choices of children has
resulted in an increased public debate with regard to the best course of action to improve the
food environments of children. In 2010, the World Health Organization (WHO) published a set
of recommendations for the marketing of food and non-alcoholic beverages to children that
were endorsed by the 63 World Health Assembly (WHA 63.14)%9. In 2016, the WHO
released a report by the Commission on Ending Childhood Obesity whom notes with concern
“the failure of Member States to give significant attention to Resolution WHA 63.14” and
“requests that they address this issue”@?. Governments should therefore take leadership in
combating childhood obesity by implementing a policy which aims to reduce the impact on
children of marketing of HFSS foods®2%2Y, In order for such a policy to be effectively
implemented, a clear definition of the foods that should be restricted is required, unless the
marketing of all foods is to be prohibited®?. Nutrient profiling is defined as “the science of
classifying or ranking foods according to their nutritional composition for reasons related to
preventing disease and promoting health”?*24, and is suggested by the WHO to support child-
directed food marketing restrictions®?. Numerous nutrient profiling models with different aims
have been developed, by academics, health organizations, national governments and food
industries throughout the world. However, research have indicated that the models classify

foods differently®%2627) and that few have been thoroughly tested and validated@.

The manner in which nutrient profiling models have been constructed vary considerably. Some

models use across-the-board nutrient criteria to classify foods in a limited amount of food
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categories (for example foods and drinks)®@®29, Others use food category-specific nutrient
thresholds for foods in many sub-categories (for example breakfast cereals, savoury snacks,
cheeses, etc.)®%3D, Some classify foods solely based on nutrients to limit©% 3Y while some
also include elements, such as dietary fibre, to encourage®3z33_ |t is recommended that
policy makers seeking to use a nutrient profiling model for regulatory reasons should rather
adapt an existing model from an authoritative source that has been validated as it is more
cost-effective and time saving®®2®. There are now a large number of models available that
are used or designed for child-directed food marketing restrictions. Research also suggests
that models designed for other applications, such as nutrient and/or health claim regulations,
may also be suitable for this purpose®@34),

In South Africa, the South African nutrient profiling model (SANPM) is used to support the
regulation of nutrient and/or health claims®®. This model enjoys support from all stakeholders
involved as it was thoroughly tested and validated before implementation into the
regulation®3637, The South African National Department of Health, Directorate: Food Control,
published a draft regulation aiming to restrict the marketing of all HFSS foods to children in
2014G3, The draft regulation recommends using the South African Department of Health's
(DoHSA) nutrient profiling model which is an adapted model based on the SANPM. The
SANPM was, however, developed and validated®>3637) to assess whether food products are
eligible to carry a nutrient and/or health claim in South Africa and not to regulate food
marketing to children. Using the SANPM in the context of restricting the marketing of HFSS
foods to children could be problematic as the model was never tested for this purpose.
Therefore this manuscript aims to explore how appropriate the SANPM is as a food

classification tool for regulating the marketing of foods to children in South Africa.
Materials and methods

The SANPM was compared with four existing non-industry nutrient profiling models that were
designed by national government departments, academic research groups and authoritative
organizations to restrict the marketing of HFSS foods to children. The nutrient profiling models
were compared to determine if the models agree on (a) the percentage of foods permitted

(overall strictness) and (b) the type of foods permitted for child-directed food marketing.
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The nutrient profiling models used for comparison
In total, five nutrient profiling models were identified and included for a comparison (Box 1):

Box 1: The five nutrient profiling models included in the investigation

South African nutrient profiling model (SANPM)@&3): Based on the model
developed by the United Kingdom (UK) Food Standards Agency (FSA) and
adapted by Food Standards Australia New Zealand (FSANZ) for the
regulation of health claims. In 2012, this model was adopted by the South
African National Department of Health, Directorate: Food Control, to
support the regulation of nutrient and/or health claims in South Africa. The
validity of the model has been demonstrated®>2¢:37, This model is a scoring

model which uses across-the-board nutrient criteria.

United Kingdom Office of Communication nutrient profiling model
(Ofcom)®2): Developed in 2005 by the UK FSA and adopted by Ofcom (the
UK regulatory body for communications industries) in 2007 to support the
regulation of food advertising during programmes aimed at children under
the age of 16 years. This model has been extensively tested and
validated®®3 and is a scoring model which uses across-the-board nutrient

criteria.

World Health Organization Regional Office for Europe nutrient profiling
model (REU)®?: A nutrient profiling model developed in 2013 by the WHO
regional office for Europe with the assistance and inputs of member states.
The model is based on two existing models, the Norwegian model®“®
developed by the Norwegian government and adopted by industry with
minor changes made for voluntary restrictions in Norway, and the model
developed by the Danish Forum of Responsible Food Marketing
Communications — endorsed by the Danish government for voluntary
restrictions in Denmark®Y. The model was tested by European member
states. The model is a threshold model which uses category-specific

nutrient thresholds.

World Health Organization Eastern Mediterranean Regional Office nutrient
profiling model®V: A nutrient profiling model developed in 2014 by the WHO
Eastern Mediterranean regional office with the assistance and inputs of

member states. The model is based on the REU model with minor
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adaptions as suggested by the member states. The model is in the testing
phase and is a threshold model which uses category-specific nutrient
thresholds.

South African Department of Health nutrient profiling model for restricting
food marketing to children (DoHSA)®®: Developed in 2014 by the South
African Department of Health, Directorate: Food Control, to support child-
directed food marketing restrictions in South Africa and published as a draft
regulation®, The model is an adapted nutrient profiling model. The model
classifies foods firstly by using the SANPM (across-the-board scoring
model) and secondly, the UK FSA front-of-pack traffic light labelling criteria
(category-specific nutrient threshold) per 100g/100ml for green (low)“? and
then finally, the presence of non-nutritive sweeteners, fluoride, fructose and

aluminium®?,

Table 1 describes the characteristic of the above-mentioned nutrient profiling models. Energy,
saturated fat, sugar (total or added) and sodium/salt were used by all five models to classify
foods. Total sugar refers to the sum of all intrinsic (lactose, fructose and galactose) and added
sugars (monosaccharides and disaccharides) and added sugar refers to any sugar added to
food by manufacturers, cooks or consumers during processing or preparation. A non-nutritive
sweetener is a food additive (other than a monosaccharide or disaccharide sugar), of which

one serving of 5 g provides < 8 kJ (1.9 kcal) and a sweet taste equivalent to 5 g of sucrose®%33,

Table 1 Characteristics of the five nutrient profiling models

Model Type of Classification Nutrients to limit Nutrients/
model criteria elements to
encourage
SANPM | Scoring Across-the- Energy, saturated fat, total | Protein, fruits,
board sugar, salt/sodium vegetables,
legumes and nuts
Ofcom | Scoring Across-the- Energy, saturated fat, total | Protein, fruits,
board sugar, salt/sodium vegetables,
legumes and nuts
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Model Type of Classification Nutrients to limit Nutrients/
model criteria elements to
encourage
REU Threshold Food- Energy, total fat, saturated | None
category- fat, added sugar,
specific salt/sodium, alcohol, NNS
EMRO | Threshold Food- Energy, total fat, saturated | None
category- fat, added sugatr,
specific salt/sodium, alcohol, NNS
DoHSA | Scoring and | Across-the- Energy, total fat, saturated | Protein, fruits,
threshold board fat, total sugar, salt/sodium, | vegetables,
NNS, added fluoride and | legumes and nuts
aluminium

SANPM: South African Nutrient Profiling Model; Ofcom: United Kingdom Office of Communication nutrient profiling model; REU: World Health
Organization’s Regional Office for Europe nutrient profiling model; EMRO: World Health Organization’s Eastern Mediterranean Regional Office
nutrient profiling model; DoHSA: South African Department of Health nutrient profiling model for restricting food marketing to children; NNS: non-

nutritive sweeteners

Nutrient criteria algorithms were developed in Microsoft Excel 2013 according to the food
classification criteria of the included nutrient profiling models. Each food item was individually

classified, according to these nutrient criteria.
Development of a representative food list

Research indicates that the majority of the food advertisements on television are of savoury
snacks, confectionary, sugar sweetened beverages and fast food meals®41%1718) Research
also indicates that nutrient profiling models generally classify these foods as “unhealthy” and
that there is less of an agreement between models with regards to the classification of foods
such as cheese, full cream milk and non-nutritive sweetened beverages®. In order to
effectively compare how the included nutrient profiling models classified a variety of foods a
representative food list was developed as recommended by literature®®. The representative
food list was developed is such a manner that it would allow the researchers to compare the
classification of a variety of foods from various food groups. The representative food list
included foods advertised on South African free-to-air television channels in 2014 and foods

reported by recently published literature to be commonly consumed by South African children.
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Firstly, all advertised food (child-directed and adult-directed) on free-to-air South African
television channels (SABC 1, 2, 3 and eTV) in 2014 were included, because children are not
only exposed to television advertisements aired during child-directed programming®®.
Television recordings on four weekdays (Monday to Thursday) and on Saturdays from 06:00
to 22:00 during the months of April, June, September and November of 2014 were used.
These months were included in order to capture advertisement changes during the different
seasons and holidays such as Easter and Christmas. The food advertisement list consisted of
the names of the food products, names of the manufacturing companies; number of
advertisements recorded during the sample time, presence of child actors in these
advertisements and whether these advertisements were shown during child-directed
programmes. A total of 1030 food advertisements were aired over the four month period.
Advertisements were excluded if they were promoting (1) alcoholic beverages, coffee, tea or
chewing gum; (2) retailers who provided a variety of products; (3) baby or toddler foods and
milks; and (4) meal replacement supplements. This exclusion resulted in a total of 615

advertisements marketing 137 different food products.

Secondly, single food items and meals commonly consumed by South African children (3-18

This resulted in the identification of 60 additional food items.

Finally, a food list containing foods from various food groups was compiled. The food list
consisted of 197 foods of which 137 were foods advertised on South African free-to-air
television channels and 60 were foods reported to be commonly consumed by South African

children from the published literature.
Collection of the nutritional information of foods

The majority of the foods included in the food list were packaged foods. The nutritional
information of these foods was sourced from the nutrition information panel indicated on the
food items by using the George Institute Data Collection Application version 1.1¢9. Nutritional
information of fast food meals, restaurant meals and foods containing no nutrition information
panel was sourced from the websites of companies. If no nutritional information was available
on these particular webpages, the nutritional information of a similar food was sourced from
the Condensed Food Composition Tables for South Africa (CFCTSA)®Y,

Statistical analyses

The proportion of foods allowed by each nutrient profiling model to be marketed to children

was calculated and the overall pairwise agreement between the models was assessed by
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making use of Cohen’s kappa coefficient. Agreements were assessed as follows: 0.00-0.20
“slight”; 0.21-0.40 “fair”; 0.41-0.60 “moderate”; 0.61-0.80 “substantial’; and 0.81-1 “almost
perfect”®2),

The included foods were divided into food groups based on the revised South African Food-
Based Dietary Guidelines (SAFBDGs)®%. The main purpose of the SAFBDGs is to guide the
South African public to choose “healthy” diets, which implies that these diets are adequate,
meet all nutrient requirements and protect people against the development of diet-related non-
communicable diseases®?. By keeping the main purpose of the SAFBDGs®® in mind as well
as the contribution of sugar-sweetened beverage consumption to the added sugar intake®%
and the obesity®® of children, the following eight food groups were chosen: starchy foods
(breads, grains, potatoes and cereals); vegetables, fruits and legumes; milk and dairy
products; meat and eggs; fats and oils (margarines, cooking oils and peanut butters);
composite dishes (foods composed of items from more than one category such as beef stew);
sugar-sweetened beverages; and lastly HFSS foods (foods which are not part of the
SAFBDGs for healthy eating such as sweets, confectionary and savoury snacks). For each
type of food in the food groups listed above, the number of nutrient profiling models that would

allow the food to be marketed to children was calculated.
Results

Of the 615 food advertisements captured, 125 (20%) were aired during child-directed
programmes and 269 (43.7%) used child actors®®. The most frequently advertised foods were
foods from the HFSS foods (51.5%); composite dishes (14%) and sugar-sweetened
beverages (13.6%) food groups. The majority of the foods reported by literature to be
frequently consumed by South African children were from the HFSS foods (27.84%) and
vegetable, fruits and legumes (20.59%) food groups.

Figure 1 illustrates the percentage of foods from each food group which will be allowed for
marketing to children when applying the five nutrient profiling models. Interestingly, the DoHSA
model only allows foods from the starchy foods (35%) and vegetable, fruit and legume (30%)
food groups to be marketed to children while the SANPM allows a selection of food from all
the food groups to be marketed to children. The percentage of foods allowed for child-directed
food marketing from the milk and dairy groups ranged from 0% (DoHSA) to 75% (SANPM).
The only models allowing foods from the HFSS foods and sugar-sweetened beverages food
groups to be marketed to children are the SANPM (11%, respectively) and Ofcom models

(11%, respectively).
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Figure 1 The percentage of foods from different food groups allowed to be marketed to children according to each of the nutrient profiling models

SANPM: South African Nutrient Profiling Model; Ofcom: United Kingdom Office of Communication nutrient profiling model; REU: World Health Organization Regional Office for Europe nutrient profiling model; EMRO: World

Health Organization’s Eastern Mediterranean Regional Office nutrient profiling model; DoHSA: South African Department of Health nutrient profiling model for restricting food marketing to children
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Table 2 summarises the explanations for differences in food classification by the included

nutrient profiling models. For example, Bran Flakes (breakfast cereal) was restricted for

marketing by the REU and EMRO models due to the high sodium content of this specific food

product.

Table 2 Examples of foods of which the classification by nutrient profiling models differed

Food
group

Foods of
which
classification
differed

Nutrient profiling model

SANPM|Ofcom|REU[EMRO|DoHSA

Reason why marketing
to children is not
permitted

Starchy
foods

Bran Flakes

Thresholds exceeded:
e Sodium: REU,
EMRO and DoHSA
e Total sugar. DOHSA

Corn Flakes

Score exceeded:
SANPM, Ofcom and
DoHSA

Oats

Threshold for total fat
exceeded

Milk  and
Dairy

Cheese,
cheddar

Score exceeded: Ofcom
Thresholds exceeded:
e Total fat: REU,
EMRO and DoHSA
e Saturated fat: REU,
EMRO and DoHSA
e Sodium: REU,
EMRO and DoHSA

Milk , full cream

Thresholds exceeded:
e Total fat: REU,
EMRO and DoHSA
e Saturated fat:
DoHSA only

Milk, low fat

Thresholds exceeded:
e Total fat: DoHSA
e Saturated fat

exceeded: DoHSA

Yogurt A,
sweetened

Thresholds exceeded:
¢ Added sugar: REU
and EMRO
e Total sugar: DOHSA
e Sodium: EMRO

Yogurt B,
sweetened (less
added sugar)

Thresholds exceeded:
e Total sugar: DOHSA
e Sodium: EMRO

Meat and
Eggs

Chicken, meat
and skin,
roasted

Threshold exceeded:
e Sodium: EMRO and
DoHSA

Tuna in
vegetable oil

e Thresholds
exceeded:
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Foods of

Nutrient profiling model

Reason why marketing

Food which to children is not
group | classification |SANPM|Ofcom|REU|[EMRO|DoHSA ermitted
differed P
e Saturated fat: EMRO
and DoHSA
e Sodium: DoOHSA
Score exceeded: Ofcom
Thresholds exceeded:
Canola oil 4 X v v X e Total fat: DOHSA
e Saturated fat:
Fats and DoHSA
Oils Polyunsaturated Score exceeded: Ofcom
medium fat Thresholds exceeded:
v X v v X e Total fat: DOHSA
spread (50% ]
fat) e Saturated fat:
DoHSA
Sugar Energy  drink, .
sweetened|non-nutritive v v X X X ngeeir;ﬁfr:ferligen duet(r]:tlve
beverages |sweetened
Food category not
Fruit ice, permitted: REU and
Orange v v X X X |EMRO
flavoured Threshold exceeded:
HFSS e Total sugar: DOHSA
foods Food category not
. permitted: REU and
ramme Yo | x| x| x JeuRo
Threshold exceeded:
e Total sugar: DOHSA

SANPM: South African Nutrient Profiling Model; Ofcom: United Kingdom Office of Communication nutrient profiling model; REU: World Health

Organization’s Regional Office for Europe nutrient profiling model; EMRO: World Health Organization’s Eastern Mediterranean Regional Office

nutrient profiling model; DoHSA: South African Department of Health nutrient profiling model for restricting food marketing to children

Table 3 indicates that an almost perfect pairwise agreement was found between the SANPM

and Ofcom models, and a moderate agreement between the SANPM, REU and EMRO

models. The SANPM showed no agreement with the DoHSA model.

Table 3 Pairwise kappa values calculated for the five models
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SA NPM REU EMRO DoHSA
Ofcom 0.948**** 0.464** 0.417** 0.177
SANPM 0.484** 0.447** 0.161
REU 0.668*** 0.251*
EMRO 0.447**




SANPM: South African Nutrient Profiling Model; Ofcom: United Kingdom Office of Communication nutrient profiling model; REU: World Health
Organization’s Regional Office for Europe nutrient profiling model; EMRO: World Health Organization’s Eastern Mediterranean Regional Office
nutrient profiling model; DoHSA: South African Department of Health nutrient profiling model for restricting food marketing to children; * = “fair”, **

52
= “moderate”, *** = “substantial”, **** = “almost perfect”( )

The DoHSA model, a combined nutrient profiling model, was the strictest. This model allows
only 6% of foods on the food list to be marketed to children. The REU and EMRO models
which are category-specific nutrient threshold models allow 32% and 20%, respectively. The
most lenient models were the two across-the-board scoring models — the SANPM which
allows 45% of the foods to be marketed to children and the Ofcom model allows 42%.

Discussion

The main findings of this research study were that the included nutrient profiling models varied
considerably with regards to their overall strictness and that the DoHSA model is by far the
strictest nutrient profiling model and the SANPM is the most lenient with regard to restricting
the marketing of foods to children in South Africa. Other research studies have also compared
nutrient profiling models for the purpose of restricting the marketing of “unhealthy” foods to
children®”5859), The percentage of foods allowed to be marketed to children, according to
Scarborough et al. 7, ranges from 2.4% to 39.88% and, according to Rayner et al. ®, from
4.76 % to 39.88 %. A research study conducted by Brinsden and Lobstein ¢ also compared
nutrient profiling models but classified foods previously permitted to be advertised in the United
States of America, and reported the percentage of foods allowed to be marketed to children
ranged from 14% to 49%.

Another output in which the included nutrient profiling models differ regardless of their overall
strictness, is the type of foods the models would permit for marketing to children®>5), The
nutrient profiling models generally agree that foods such as sweets, savoury snacks and sugar
sweetened beverages should be restricted for marketing to children. However, the models
displayed little agreement on the type of foods that should be permitted for marketing to
children as the classification of foods such as full cream milk, cheese, sweetened yogurt,
tinned peaches, breakfast cereals, etc. were undecided. Scarborough et al.®” and Rayner et
al.®® compared nutrient profiling models by using a representative list of foods that were
advertised during child-directed programmes in 2008. Similar to our findings, the models
included in their research agreed on foods that should not be allowed to be marketed to
children (sugary and fatty foods, mostly snacks and confectionary) but the models have shown
little agreement on foods allowed for marketing. In contrast, the nutrient profiling models

compared by Brinsden and Lobstein®® found little agreement on both foods permitted and not
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permitted to be marketed to children. Discrepancy in the findings was attributed to including
nutrient profiling models developed by both governments and the food industry®9.
Government-led nutrient profiling models are significantly more restrictive than industry-led
nutrient profiling models due to their stricter sugar and sodium/salt criteria. In comparison to
the findings of previous research articles, the SANPM is rather lenient when it is applied for
restricting the marketing of HFSS foods to children. Rayner et al.®® define a strict nutrient
profiling model, as a model that classifies most foods as “unhealthy”. Thus the SANPM could
still be considered as a relatively strict model even though certain foods from food groups
generally considered to be “unhealthy” (sugar-sweetened beverages and HFSS foods groups)
were permitted for marketing to children. The DoHSA model is very strict and permits few
foods for marketing to children. The additional nutrient threshold criteria®? of the DoHSA

model were the main reason for its stringency.

Nutrient profiling models differ in both their strictness and the type of foods they would permit
for marketing to children due to the differences in their respective structures. These differences
include the nutrients used, the number of food categories the model contains, the type of
model (across-the-board or category-specific), and the additional classification criteria. In this
research article, the across-the-board nutrient profiling models (SANPM and Ofcom models)
were found to be more lenient than the category-specific models (REU and EMRO models).
This could be due to the fact that across-the-board scoring nutrient profiling models motivate
the fact that certain food groups should be eaten mare often than others by applying the same
definition of “unhealthy” to all food groups. This motivation, however, means that foods, such
as non-nutritive sweetened beverages and certain fruit ices from the sugar-sweetened
beverages and HFSS foods groups, are permitted to be marketed to children by the SANPM
and Ofcom models. This is in contrast with category-specific threshold models that motivate
“healthier” foods within a food group to be chosen more often by applying different definitions
of “unhealthy” to different food groups®®. Category-specific nutrient profiling models also
prohibit certain food groups, such as sweets, confectionary, fruit juices and edible ices, from
being marketed to children irrespective of their nutrient content. This is due to the fact that
these nutrient profiling models intend to motivate the public to rather choose “healthier” foods

from food groups proven to be essential components to “healthy” diets®?.

Nutrient profiling models are also how used by the food industry to reformulate food products.
However, concerns have been raised that in order to “pass” some of the nutrient profiling
models’ classification criteria, certain foods which ordinarily would not “pass” the nutrient
profiling models’ classification will now be developed®V. Such foods include highly-processed

food products with little or no nutritional value or foods artificially fortified with ingredients
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considered healthy. In order to prevent such foods from “passing” the selected nutrient
profiling model, policy makers are urged to adapt the chosen model by including additional
classification criteria. Exclusions are thus made to the model or additional food categories are
added. The SANPM was adapted by the South African Department of Health, Directorate:
Food Control in order to create the proposed DoHSA model (Box 1). The proposed DoHSA
model uses the SANPM as the first classification step followed by the UK FSA front-of-pack
traffic light labelling criteria for green (low)“?. The DoHSA model also excludes foods with the
following food additives: non-nutritive sweeteners, fluoride, fructose and aluminium®. The
non-nutritive sweetener criterion resulted in some of the foods permitted for marketing by the
SANPM to be excluded by the DoOHSA model. The use of non-nutritive sweeteners in the fight
against childhood obesity is, however, uncertain, as the use of non-nutritive sweeteners is
recommended by some®2%) while others are against it®. The additional nutrient threshold
criteria® of the DoHSA model mean that certain foods generally considered as essential
components to a healthy diet, such as apples and low fat milk, are classified as “unhealthy”. It
is, therefore, of the utmost importance that policy makers are aware of the fact that adaptions
made to nutrient profiling models could negatively affect the way in which they classify foods,
which in return will impact the type of food marketing that children are exposed to. It can be
concluded that the additional threshold criteria®? of the DoHSA model are very strict and allow

few foods to be marketed to children.

Nutrient profiling models do not only vary in the way that they have been constructed, but also
to the degree in which they have been validated?®. Unfortunately, validity testing of nutrient
profiling models are limited and no golden standard for assessing the way in which nutrient
profiling models classify foods exists®). The Ofcom model has been extensively
tested®7:58:59:65:66:67) and validated®39 for the purpose of regulating the marketing of foods to
children. When comparing the SANPM to the Ofcom model, an almost perfect pairwise
agreement was found (construct validity). This was, however, expected as the models are
based on one another. Even so, there are still distinct differences between the models
although they have the same basic principles. The Ofcom model classifies foods in one of only
two food categories (foods or beverages). The SANPM has an additional food category for
cheese and processed cheese with a calcium content > 320 mg/100 g, edible oils, edible oil
spread, margarine and butter. Foods within this food category are allowed to obtain a higher
score in comparison to that of foods in the other food categories due to the naturally high total
energy, total fat and saturated fat content of these foods. This additional food category meant
that the percentage of foods permitted by the SANPM and Ofcom models from the milk and
dairy (allowing 75% and 58%, respectively) and fats and oils (allowing 30% and 0%,

respectively) groups varied considerably. A moderate pairwise agreement was found between
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the SANPM and the REU and EMRO models, the models also classify foods from the fats and
oils food group similarly. No statistically significant level of agreement was found between the
SANPM and the DoHSA models, the DoHSA model also prohibits any of the foods included
in the milk and dairy and fats and oils food groups to be marketed to children. Available data
indicate that the intake of milk and calcium by South African children is low due to the price of
certain dairy products and lack of knowledge on the nutritional value of milk and dairy products.
The accessibility and affordability of highly-processed packaged foods are increasing and,
therefore, it can be argued that the thresholds of the chosen nutrient profiling model be set
appropriately so that certain cheeses and yogurts with little added sugar, be allowed for
marketing to children

The comparison between the nutrient profiling models provided valuable information with
regards to the suitability of the SANPM for child-directed food marketing regulations and
highlighting the similarities and differences between the included models. The comparison
also emphasised the importance of testing a nutrient profiling model before implementation
into policy. However, the limitations of such a comparison should also be taken into
consideration as more validity studies are needed to confirm the included nutrient profiling
models’ accuracy with regards to classifying or ranking the ‘healthiness’ of foods. The WHO
recommends that the nutrient profiling model being used to regulate the marketing of foods to
children should align with the Food Based Dietary Guidelines of the country in which it is
intended for use@. It could, therefore, be argued that the nutrient profiling model used to
regulate the marketing of foods to children in South Africa should permit “healthy” foods within
the food groups that the SAFBDGs promote. The SANPM aligned well with the SAFBDGs
during the validity testing for nutrient and/or health claim regulatory use®. However, no

validity testing of the DoHSA model have been conducted to date.
Limitations

The analysis reported in this article only included food advertisements broadcasted on free-
to-air South African television channels and foods commonly consumed by the targeted
population as identified from published literature. Food marketed to children through other
forms of marketing, such as radio broadcasts, product placements, product packaging and
internet advertisements, were not included and cross-continent food marketing through

international television channels were also not included.
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Conclusion

The nutrient profiling models included in this article vary considerably in both the total amount
of foods and the type of foods allowed for marketing to children. The SANPM, already
accepted and used by the South African food industry as the first screening process to
determine a food product’s eligibility for a nutrient and/or health claim, is appropriate as the
first screening process for regulating the marketing of HFSS foods to children. The SANPM
displays the best agreement with the Ofcom model and it permits certain dairy products, such
as low-fat yogurt, to be marketed to children. But further research is recommended to assess
the validity of the SANPM and to develop an evidence-based framework to assist in the
exclusion of certain highly-processed foods that are included by the SANPM due to limited

nutritional values (such as energy drinks with non-nutritive sweeteners).
Acknowledgements

The authors would like to thank Elizabeth Dunford for her gracious assistance and guidance
with using the George Institute Data Collection Application. Willie Smit for developing the
nutrient criteria algorithms in Microsoft Excel 2013. Janlie Delport for her endless precision
and dedication while capturing the television food advertisements. Marike Cockeran for her

assistance with the statistical analyses.
The authors’ received no financial support for this study.

The authors’ contributions are as follows: M. Wicks wrote the statistical analysis plan, captured
and analysed the data and drafted and revised the paper; E. Wentzel-Viljoen provided
essential materials, participated in the statistical analysis plan and critically revised the paper
for important intellectual content; H. Wright analysed the data and critically revised the paper

for important intellectual content. The authors declare no conflict of interest.

46



References

1. World Health Organization (2010) Population-based prevention strategies for childhood

obesity: report of a WHO forum and technical meeting, Geneva, 15-17 December 2009.

2. Ng M, Fleming T, Robinson M et al. (2014) Global, regional, and national prevalence of
overweight and obesity in children and adults during 1980-2013: a systematic analysis for
the Global Burden of Disease Study 2013. The Lancet 384, 766-781.

3. Lobstein T, Jackson-Leach R, Moodie ML et al. (2015) Child and adolescent obesity: part
of a bigger picture. The Lancet 385, 2510-2520.

4. World Health Organization (2014) Facts and figures on childhood obesity
http://www.who.int/end-childhood-obesity/facts/en/ (accessed December 2015)

5. Labadarios D, Swart R, Maunder E et al. (2007) National Food Consumption Survey—
Fortification Baseline South Africa, 2005. South Afr J Clin Nutr 21, 245-300.

6. Shisana O, Labadarios D, Rehle T et al. the SANHANES-1 Team (2013) South African
National Health and Nutrition Examination Survey (SANHANES-1): Cape Town: HSRC

Press.

7. Sonntag D, Ali S, Lehnert T et al. (2015) Estimating the lifetime cost of childhood obesity
in Germany: Results of a Markov Model. Pediatr Obes 10, 416-422. (accessed 6 July 2016)

8. Swinburn BA, Sacks G, Hall KD et al. (2011) The global obesity pandemic: shaped by

global drivers and local environments. The Lancet 378, 804-814.

9. Boyland EJ, Nolan S, Kelly B et al. (2016) Advertising as a cue to consume: a systematic
review and meta-analysis of the effects of acute exposure to unhealthy food and
nonalcoholic beverage advertising on intake in children and adults. Am J Clin Nutr 103, 519-
533.

10. Lobstein T, Dibb S (2005) Evidence of a possible link between obesogenic food
advertising and child overweight. Obes Rev 6, 203-208.

11. Hawkes C, Lobstein T (2011) Regulating the commercial promotion of food to children: a

survey of actions worldwide. Int J Pediatr Obes6, 83-94.

12. McGinnis JM, Gootman JA, Kraak VI (2006) Food marketing to children and youth: threat

or opportunity? Committee on Food Marketing and the Diets of Children and Youth.[Internet].

a7



Institute of Medicine. Washington, D.C.: The National Academies Press; 2006. 536 p.
Available from: http://www/nap.edu/catalog/115114.html (accessed June 2016).

13. Sadeghirad B, Duhaney T, Motaghipisheh S et al. (2016) Influence of unhealthy food
and beverage marketing on children's dietary intake and preference: a systematic review

and meta-analysis of randomized trials. Obes Rev 17, 945-959.

14. Roberto CA, Baik J, Harris JL et al. (2010) Influence of licensed characters on children's

taste and snack preferences. Pediatrics 126, 88-93.

15. Boyland EJ, Halford JC (2013) Television advertising and branding. Effects on eating
behaviour and food preferences in children. Appetite 62, 236-241.

16. Cairns G, Angus K, Hastings G et al. (2013) Systematic reviews of the evidence on the
nature, extent and effects of food marketing to children. A retrospective summary. Appetite
62, 209-215.

17. Kelly B, Hebden L, King L et al. (2014) Children's exposure to food advertising on free-
to-air television: an Asia-Pacific perspective. Health Promot Int 31, 144-152.

18. Zimmerman FJ, Bell JF (2010) Associations of television content type and obesity in
children. Am J Public Health 100, 334-340.

19. World Health Organization (2010) Set of recommendations on the marketing of foods

and non-alcoholic beverages to children. WHO: Geneva..

20. World Health Organization (2016) Report of the commission on ending childhood
obesity. WHO: Geneva.

21. Hawkes C, Smith TG, Jewell J et al. (2015) Smart food policies for obesity prevention.
The Lancet 385, 2410-2421.

22. Kelly B, King L, Baur L et al. (2013) Monitoring food and non-alcoholic beverage

promotions to children. obesity reviews 14, 59-69.

23. World Health Organization (2011) Guiding principles and framework manual for the

development or adaptation of nutrient profile models (1% ed). Geneva: WHO

24. Rayner M, Scarborough P, Stockley L (2004) Nutrient profiles: options for definitions for

use in relation to food promotion and children’s diets. FSA, London.

48



https://www.researchgate.net/profile/Mike _Rayner2/publication/267198176 (accessed June
2015)

25. Rayner M, Scarborough P, Kaur A (2013) Nutrient profiling and the regulation of
marketing to children. Possibilities and pitfalls. Appetite 62, 232-235.

26. Brinsden H, Lobstein T (2013) Comparison of nutrient profiling schemes for restricting
the marketing of food and drink to children. Pediatr Obes 8, 325-337.

27. Scarborough P, Payne C, Agu C et al. (2013) How important is the choice of the nutrient
profile model used to regulate broadcast advertising of foods to children? A comparison
using a targeted data set. Eur J Clind Nutr 67, 815-820.

28. Food Standards Australia New Zealand (2013) Short guide for industry to the Nutrient
Profiling Scoring Criterion in Standard 1.2.7 - Nutrition, Health and Related Claims: Australia
New Zealand Food Standards Code.
http://www.foodstandards.gov.au/industry/labelling/Documents/Short-guide-for-industry-to-
the-NPSC.pdf (accessed January 2015).

29. Rayner M, Scarborough, P. & Lobstein, T. (2009) The UK Ofcom Nutrient Profiling
Model. Defining ‘healthy’ and ‘unhealthy’ foods and drinks for TV advertising to children.
https://www.ndph.ox.ac.uk/bhfcpnp/about/publications-and-reports/group-reports/uk-ofcom-

nutrient-profile-model.pdf (accessed 10 Apr. 2014)

30. World Health Organization (2015) WHO Regional Office for Europe nutrient profile
model. http://mww.euro.who.int/__data/assets/pdf_file/0005/270716/Europe-nutrient-profile-
model-2015-en.pdf?ua=1 (accessed March 2015)

31. World Health Organization (2015) Consultation on development of a draft regional
nutrient profiling module. Cairo, Egypt: World Health Organization Regional Office for the
Eastern Mediterranean.

32. United Kingdom Food Standards Agency (2011) Nutrient Profiling Technical Guidance:
Food Standards Agency United Kingdom Department of Health.
https://www.food.gov.uk/sites/default/files/multimedia/pdfs/techguidenutprofiling. pdf
(accessed February 2015).

33. South African Department of Health (2014) R. 429 Foodstuffs, Cosmetics and
Disinfectants Act (54/1972): Regulations relating to the Labelling and Advertisng of foods:

49



Amendment Pretoria. http://www.gpwonline.co.za/Gazettes/Gazettes/37695 29-
5 Health.pdf (accessed January 2015).

34. Julia C, Kesse-Guyot E, Touvier M et al. (2014) Application of the British Food Standards
Agency nutrient profiling system in a French food composition database. British Journal of
Nutrition 112, 1699-1705.

35. Wicks M (2012) The validation of a suitable nutrient profiling model for South Africa,
North-West University. https://repository.nwu.ac.za/handle/10394/9253 (accessed April
2016).

36. Lee SJ (2013) Using existing dietary data for evaluating the construct validity of a
nutrient profiling model, North-West University.
http://dspace.nwu.ac.za.nwulib.nwu.ac.za/handle/10394/11743 (accessed April 2016).

37. Wentzel-Viljoen E, Jerling J, Vorster E et al. (2012) Report: Testing and software
development of a nutrient profiling model for South Africa. Report to the National Department
of Health, Directorate: Food Control, Contract number: NDOH 17/2011-2012, Potchefstroom
North-West University, 2012 (accessed April 2016).

38. Arambepola C, Scarborough P, Rayner M (2008) Validating a nutrient profile model.
Public Health Nutr 11, 371-378.

39. Azais-Braesco V, Goffi C, Labouze E (2006) Nutrient profiling: comparison and critical

analysis of existing systems. Public Health Nutr 9, 613-622.

40. South African Department of Health (2013) Appendix 1 to Draft Regulations. Foods and
beverages that are considered unhealthy under these Regulations [e-document].

http://www.eftasurv.int/media/notification-of-dtr/ (accessed 15 January 2015)

41. Forum for Responsible Food Marketing for Children (2013) Code of responsible food
marketing communication to children. Copenhagen, Denmark.
http://kodeksforfoedevarereklamer.di.dk/SiteCollectionDocuments/Foreningssites/kodeksforf
oedevarereklamer.di.dk/Downloadboks/Kodeks%20eng%20sep%202008%20samlet.pdf

(accessed January 2015).

42. Food Standards Agency (2007) Front-of-pack Traffic Light Signpost Labelling Technical
Guidance [FS Agency, editor]. London Food Standards Agency.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/300886/29021
58 FoP_Nutrition_2014.pdf (accessed January 2015).

50



43. Mchiza ZJ, Temple NJ, Steyn NP et al. (2013) Content analysis of television food
advertisements aimed at adults and children in South Africa. Public Health Nutrl6, 2213-
2220.

44. Tee L, Laubscher R, Botha C et al. (2015) The intake and quality of breakfast
consumption in adolescents attending public secondary schools in the North West province,
South Africa. South Afr J Clin Nutr 28, 81-88.

45. Temple NJ, Steyn NP, Myburgh NG et al. (2006) Food items consumed by students
attending schools in different socioeconomic areas in Cape Town, South Africa. Nutrition 22,
252-258.

46. Steyn N, Maunder E, Labadarios D et al. (2006) Foods and beverages that make
significant contributions to macro-and micronutrient intakes of children in South Africa-do
they meet the food-based dietary guidelines? South Afr J Clin Nutr 19, p. 66-76.

47. Napier C, Hlambelo N (2014) Contribution of school lunchboxes to the daily food intake
of adolescent girls in Durban. SAJCH 8, 59-63.

48. Nel JH, Casey A (2003) Secondary data analyses of dietary surveys undertaken in South

Africa to determine usual food consumption of the population. Public Health Nutr 6, 631-644.

49. Pedro TM, MacKeown JM, Norris SA (2008) Variety and total number of food items
recorded by a true longitudinal group of urban black South African children at five
interceptions between 1995 and 2003: the Birth-to-Twenty (Bt20) Study. Public Health Nutr
11, 616-623.

50. The George Institute for Global Health (2014) The George Institute Data Collection App
Version 1.1. https://itunes.apple.com/au/app/data-collector/id545847554?mt=8 (accessed March
2015)

51. Wolmarans P, Danster, N., Dalton, A., Rossouw, K. & Schonfeldt, H. (2010) Condensed
Food Composition Tables for South Africa. First ed. Parow Valley, Cape Town: Medical

Research Council.

52. Landis JR, Koch GG (1977) The measurement of observer agreement for categorical
data. Biometrics 33, 159-174

53. Vorster HH, Badham J, Venter C (2013) An introduction to the revised food-based
dietary guidelines for South Africa. South Afr J Clin Nutr 26, S5-S12.

51



54. Feeley A, Norris SA (2014) Added sugar and dietary sodium intake from purchased fast
food, confectionery, sweetened beverages and snacks among Sowetan adolescents.
SAJCH 8, 88-91.

55. Della Torre SB, Keller A, Depeyre JL et al. (2015) Sugar-Sweetened Beverages and
Obesity Risk in Children and Adolescents: A Systematic Analysis on How Methodological
Quiality May Influence Conclusions. J Acad Nutr Diet 116, 638-659.

56. Delport JE (2015) Branding and cartoon character usage in food marketing to children:
the South African picture. MSc Dietetics Mini-dissertation, North-West University, South
Africa.

57. Scarborough P, Payne C, Agu C et al. (2013) How important is the choice of the nutrient
profile model used to regulate broadcast advertising of foods to children&quest; A
comparison using a targeted data set. Eur J Clin Nutr 67, 815-820.

58. Rayner M, Mizdrak A, Logstrup S et al. (2013) Reducing children's exposure to
marketing of foods and drinks that are high in fat, salt or sugar: what would be the best
nutrient profile model? British Heart Foundation Health Promotion Research Group,
Department of Public Health, University of Oxford: European Heart Network.

http:/www.ehnheart.org/component/downloads/downloads/1481 (accessed March 2016).

59. Brinsden H, Lobstein T (2013) Comparison of nutrient profiling schemes for restricting
the marketing of food and drink to children. Pediatr Obes 8, 325-337.

60. Scarborough P, Arambepola C, Kaur A et al. (2010) Should nutrient profile models be
‘category specific’or ‘across-the-board’? A comparison of the two systems using diets of
British adults. Eur J Clin Nutr 64, 553-560.

61. Darmon N (2009) Letters to the Editor. Public Health Nutr 12, 1967-1968.

62. Miller PE, Perez V (2014) Low-calorie sweeteners and body weight and composition: a
meta-analysis of randomized controlled trials and prospective cohort studies. Am J Clin Nutr
100, 765-777.

63. Rogers P, Hogenkamp P, De Graaf C et al. (2015) Does low-energy sweetener
consumption affect energy intake and body weight? A systematic review, including meta-

analyses, of the evidence from human and animal studies. Int J Obes 40, 381-394.

52



64. Swithers SE (2015) Artificial sweeteners are not the answer to childhood obesity.
Appetite 93, 85-90.

65. Jenkin G, Wilson N, Hermanson N (2009) Identifying ‘unhealthy’food advertising on
television: a case study applying the UK Nutrient Profile model. Public Health Nutr 12, 614-
623.

66. Romero-Fernandez MM, Royo-Bordonada MA, Rodriguez-Artalejo F (2013) Evaluation
of food and beverage television advertising during children's viewing time in Spain using the
UK nutrient profile model. Public Health Nutr 16, 1314-1320.

67. Garsetti M, de Vries J, Smith M et al. (2007) Nutrient profiling schemes: overview and
comparative analysis. Eur J Clin Nutr 46, 15-28.

53



CHAPTER 4

This manuscript is formatted according to the guidelines of British Journal of Nutrition
(Annexure 1), with the exception of the font and line numbers, which will be inserted before

submission.

Assessing the construct validity of nutrient profiling models to regulate the

marketing of foods and non-alcoholic beverages to children in South Africa
Mariaan Wicks?, Hattie Wright® and Edelweiss Wentzel-Viljoen 2

1Centre of Excellence for Nutrition, Faculty of Health Sciences, North-West University,
Potchefstroom, 2520, South Africa

2Medical Research Council Research Unit for Hypertension and Cardiovascular Disease,
North-West University, Potchefstroom, 2520, South Africa

3School of Health and Sport Sciences, Faculty of Science, Health, Education and Engineering,

University of the Sunshine Coast, Maroochydore, Queensland, 4558, Australia
Corresponding Authors:

Mariaan Wicks; Private bag X6001, Internal Box 594, Potchefstroom, 2520, South Africa;
email: 13009494@nwu.ac.za; Telephone number: +27 18 299 2468.

Edelweiss Wentzel-Viljoen; Private bag x 6001, Internal Box 594, Potchefstroom, 2520,

South Africa; email: edelweiss-wentzel-vijoen@nwu.ac.za

e Short running title: Validating a nutrient profiling model
e Word count for abstract: 244
e Word count for text (excl. references): 5054

54



Abstract

Nutrient profiling is defined as the science of categorizing foods according to their nutritional
composition for the purpose of preventing disease and promoting health. Internationally,
nutrient profiling has recently proliferated, specifically within the context of restricting the
marketing of foods and non-alcoholic beverages high in fat, sugar and/or salt to children. The
aim of this study was to validate the South African nutrient profiling model in the context of
child-directed food marketing regulations. Registered dietitians in South Africa were requested
to categorize 120 foods into one of six positions on the basis of their ‘healthiness’ via an online
survey. These categorizations were used to produce a standard ranking of the 120 foods. The
standard ranking was compared with the results of applying five included nutrient profiling
models to the 120 foods. The Spearman’s rank correlation coefficient was used to compare
the average scores awarded to the 120 foods by the dietitians with the nutrient profiling
models. A total of 85 dietitians participated in the study. All of the included nutrient profiling
models showed medium to strong correlation with the standard ranking (Spearman’s
correlation = 0.38-0.71; p = 0.001). The South African nutrient profiling model showed the
strongest correlation with the standard ranking of foods. The results suggest that the SANPM,
originally designed to screen food for their eligibility for a nutrient and/or health claim, is also
a valid nutrient profiling model to use in regulating the marketing of foods to children in South

Africa.

Key terms: Nutrient profiling, validating, marketing of foods, regulation, childhood obesity
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Introduction

Nutrient profiling is defined as ‘the science of categorizing foods according to their nutritional
composition for reasons related to preventing disease and promoting health’®. Internationally,
nutrient profiling have proliferated, specifically within the context of restricting the marketing of
foods and non-alcoholic beverages high in fat, sugar and/or salt (from here on referred to as
HFSS foods) to children®. But, the different nutrient profiling models classify foods differently®
349 and the validity of only a few nutrient profiling models have been established®. In South
Africa, the South African nutrient profiling model (SANPM) is used as the first screening
process to determine a food product’s eligibility for a nutrient and/or health claim. This model
enjoys support from all key stakeholders (the food industry, government and nutrition
professionals) as the suitability of this model for nutrient and/or health claim regulations was
tested and validated prior to adoption as part of the regulations® 9.

Childhood obesity has increased dramatically during recent years and is growing in low-
income and middle-income countries® 1% 12 Unfortunately, childhood obesity has also
increased substantially in South Africa®® 4. The changes in children’s food preferences and
the influence of food, social, and information environments in shaping these preferences have
been identified as key contributing factors to this epidemic*> ), Obesity prevention policies
that support an environment that encourages the learning of healthy food preferences have
an important role to play in children’s lives. Therefore, the World Health Organization (WHO)
and research scientists recommend regulating HFSS food marketing to children®® 17:18) as
such a practice has produced large gains with regard to health outcomes at population level

and is cost-effective®®).

In recognition of the need for such a policy, the South African National Department of Health,
Directorate: Food Control, published a draft regulation aiming to restrict the marketing of all
HFSS foods to children. The draft regulation recommends using the South African
Department of Health’'s (DoHSA) nutrient profiling model to determine if a food product is
permitted for marketing to children. The DoHSA model is an adapted nutrient profiling model
based on the SANPM. Neither the SANPM nor the DoHSA models have been validated for
the purpose of regulating the marketing of HFSS foods to children. Therefore, the
appropriateness and validity of the SANPM and DoHSA models for child-directed food
marketing regulations need to be established. Comparing a nutrient profiling model with
another model that has been designed for a similar purpose and that has been validated, is
one method of testing for construct validity of a nutrient profiling model®?®. First, the SANPM
and DoHSA models were compared to three existing non-industry-developed nutrient profiling

models for the regulation of the marketing of HFSS foods to children. The SANPM was found
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appropriate as a first screening step for regulating the marketing of HFSS foods to children®
[Chapter 3 of this thesis, manuscript published]. However, the comparisons between models
of unknown accuracy have been reported to be of limited value®V and the fact that some
models were based on one another is also a limitation for this method of construct validity
testing® [Chapter 3 of this thesis, manuscript published]. Therefore, another form of construct
validity testing of the SANPM and DoHSA models in the context of child-directed food
marketing regulations is prudent.

The best and most obvious method of assessing validity of a nutrient profiling model is to
compare the model with the ‘golden standard’ for defining a healthy food®?. Unfortunately,
measuring the validity of a nutrient profiling model is challenging as there is no ‘golden
standard’ for classifying the ‘healthiness’ of foods@® 222 Another method of validation that
has been proposed by Rayner et al. @4, is to compare the classification of foods by the nutrient
profiling models to the ranking of the same foods by nutrition professionals. This method of
validity testing was previously used by Scarborough et al. @ and was considered to be more
systematic and transparent than the methods generally used, even though it was reported that
nutrition professionals were not entirely logical and consistent in the way that they ranked the
foods. Townsend ©@® developed a conceptual framework for establishing the validity of nutrient
profiling models and suggested that predictive validity (a form of criterion-related validity) is
the absolute in validation assessment as the capacity of a nutrient profiling model to improve
diet quality and/or the health status of consumers is assessed. However, it is not always
feasible to conduct predictive validity testing of a nutrient profiling model. Therefore, the
comparison of nutrient profiling models to the views of nutrition professionals provides a
relatively simple and inexpensive method of evaluating the consistency of models when
compared to other methods®® even though it has limitations and a risk of bias@Y. This study,
therefore aims to assess the construct validity of the SANPM and DoHSA models for the
purpose of regulating the marking of HFSS foods to children in South Africa by comparing the
classification of foods by nutrient profiling models to the ranking of the same foods by
dietitians.

Methods

This study consisted out of two parts. During the first part of the study South African dietitians
ranked the ‘healthiness’ of 120 foods which represented foods frequently marketed and
consumed by South African children. In part two ranked foods were compared to the

classification of the same foods by a selection of nutrient profiling models.

57



Part 1: Ranking of foods according to ‘healthiness’

South African dietitians’ perception of the ‘healthiness’ of individual foods was assessed
according to a method developed and tested by Scarborough and colleagues®: 2", For the
purpose of this study a dietitian was defined as a health professional registered with the
Professional Board for Dietetics and Nutrition of the Health Professions Council of South Africa
(HPCSA) and who is also a full member of the Association of Dietetics in South Africa (ADSA).
An anonymous online survey was specifically created for this study and sent to all full
members of ADSA via their weekly announcements mailer in September and November of
2015. The survey consisted of three sections: (1) participant information leaflet and informed
consent form for the dietitians; (2) background information on the study; (3) demographic
questions and questions relating to the ‘healthiness’ of foods. A section that enabled

participants to view their responses and to make revisions if required was also provided.

In section 3 of the survey dietitians were asked to provide their highest academic qualification,
the year in which that qualification was obtained and their primary work environment. The
dietitians were then asked to rank the ‘healthiness’ of 40 foods, across different food groups,
on a 6-point Likert scale with 1 being described as ‘less healthy’ and 6 as ‘more healthy’ foods.
Each survey contained an individualised food list (n = 40 foods) which consisted of packaged
and whole foods randomly selected from a master list of 120 foods. Foods used in the survey
were selected from a representative food list developed for the purpose of comparing nutrient
profiling models. The 120 foods included, the top 60 foods most frequently marketed to
children in South African and the top 60 foods most frequently consumed by South African
children® [Chapter 3 of this thesis, manuscript published]. The number of foods included in
the survey and the number of positions provided for ranking of the foods were based on the

findings of Scarborough and colleagues®?.

Dietitians were informed that, for the purpose of the survey, a ‘more healthy’ food was a food
that should be consumed regularly by children as part of a healthy eating plan to support
optimal growth and development. A ‘less healthy’ food was a food that should be consumed
infrequently as the food does not support optimal growth and development of children. The
following clarification definitions were also provided to dietitians: total sugar refers to the sum
of all intrinsic (lactose, fructose and galactose) and added sugars (monosaccharides and
disaccharides) and added sugar refers to any sugar added to food by manufacturers,
chefs/cooks or consumers during processing or preparation®®. A non-nutritive sweetener
refers to a food additive (other than a monosaccharide or disaccharide sugar), of which one
serving of 5 g provides < 8 kJ (1.9 kcal) and a sweet taste equivalent to 5 g of sucrose(”: 2.

Dietary energy (kJ), total fat, saturated fat, total sugar, added sugar, sodium, protein and fibre
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content per 100g/ml and an indication whether the additives fluoride, aluminium, fructose
and/or non-nutritive sweeteners are present was provided for each individual food to assist

with food classification.

Responses received from the dietitians were captured in a spreadsheet. In order to determine
if each food item from the master list (n = 120 foods) received an equal opportunity to be
classified and that all of the positions on the Likert scale was represented, the following
information was documented for each individual food item: 1) the number of times classified
and 2) the number of times that a specific ranking was received. Responses were excluded if
the dietitian placed more than 80% of foods in any one position®. This exclusion was made
to account for participant fatigue that may result in thoughtless choices. Finally, the 120 foods
from the survey were ranked on a continuum of ‘healthiness’ according to the average

rankings awarded by dietitians.
Part 2: Testing of the nutrient profiling models

The following five non-industry developed nutrient profiling models were included for testing:
SANPM; United Kingdom Office of Communication nutrient profiling model (Ofcom); World
Health Organization Regional Office for Europe nutrient profiling model (REU); World Health
Organization Eastern Mediterranean Regional Office nutrient profiling model (EMRO) and the
DoHSA model. All of these models, with the exception of the SANPM, were developed for the
purpose of restricting the marketing of HFSS foods to children. A complete description of the

models is provided elsewhere®).

Nutrient criteria algorithms were developed in Microsoft Excel 2013 according to the food
classification criteria of the included nutrient profiling models. Each food item was individually
classified according to these nutrient criteria and the proportion of foods that each model would
permit or prohibit for child-directed food marketing was calculated. In order to compare the
classification of foods by the nutrient profiling models with the views of the dietitians, the
researchers followed the method used by Scarborough and colleagues® and considered
foods with an average ranking greater than 3.5 (mid-point of the scale) as a ‘healthier’ food.
The relationship between the nutrient profiling models’ classification of foods and the average
rankings awarded by the dietitians was tested by conducting a Spearman’s rank correlation
analysis. The Spearman’s rank correlation coefficient was used to evaluate the strength of the
relationship, where coefficients between 0.10 and 0.29 represented a small association,
coefficients between 0.30 and 0.69 represented a moderate association and coefficients

greater than 0.70 a strong association.
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Results

The survey was sent out to 1010 ADSA members, 85 responses were received of which none
were excluded, yielding an 8.4% response rate. Dietitians who completed the survey included
private practicing dietitians (28%), dietitians working at an academic or research institution
(27%), working in a hospital setting (19%), working in a community or public health nutrition
setting (13%), and working in the food industry (13%). Post-graduate qualifications included
honours degrees (16%), masters degrees (27%) and PhD’s (7%).

The DoHSA model was the strictest model allowing only 7% of the foods for marketing to
children, whereas the SANPM was the most lenient model allowing 48% of the foods. The
dietitians viewed 40% of the foods as ‘more healthy’ foods, as these foods received an

average score of 3.5 or more (figure 1).
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Figure 1 Percentage of foods permitted by the nutrient profiling models for child-directed food

marketing compared with the percentage of foods ranked as ‘healthier’ by the dietitians .

Table 1 shows the results when the Spearman’s rank correlation test was used to compare
the average ranking awarded to the 120 foods by the dietitians with the classification of the
foods by each of the different nutrient profiling models. A strong association existed between
the average ranking of ‘healthiness’ of foods awarded by the dietitians and the classification
of marketability of foods by the SANPM.
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Table 1 Spearman’s rank correlation coefficient for the dietitians’ standard rankings and

nutrient profiling models classification

Spearman rank correlation
Nutrient profiling model coefficient
SANPM 0.71*
Ofcom 0.68*
REU 0.64*
EMRO 0.60*
DoHSA 0.38*

*p<0.001

The top 10 and bottom 10 ranked foods according to the views of the dietitians are reported
in Table 2. The included nutrient profiling models prohibited all of the bottom ranking foods
from marketing to children. Interestingly, the DoHSA model prohibited the marketing of foods
such as oranges, bananas and uncooked oats porridge, which are all part of the top 10 ranked
foods according to the views of the dietitians.

Table 2 The top 10 and bottom 10 ranking foods according to the dietitians and the
corresponding child-directed food marketing classification by the nutrient profiling models

Dietitians’ Nutrient profiling models classification
Food item Rank | average

e SANPM | Ofcom | REU | EMRO | DoHSA
Orange, raw 1 5.92 v v v v X
Spinach, boiled 2 5.92 v v v v v
Carrot, boiled (flesh and
skin) 3 5.81 v v v v v
Mixed vegetables: carrot,
cauliflower, green beans
(frozen) 4 5.80 v v v v v
Banana, raw 5 5.77 v v v v X
Pumpkin, boiled 6 5.75 v v v v v
Chicken, white meat, cooked | 7 5.62 v v v X v
Cabbage, boiled 8 5.54 v v v v v
Samp and beans (1:1) 9 5.50 v v v v v
Oats, uncooked 10 5.35 4 v v v X
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Dietitians’

Nutrient profiling models classification

Food item Rank | average
AT SANPM | Ofcom | REU | EMRO | DoHSA

Potato crisps, tomato flavour | 111 | 1.38 X X X X X
Seasoning powder for maize

meal porridge 112 | 1.37 X X X X X
Biscuits, raspberry & vanilla

jam filling 113 | 1.31 X X X X X
Cold drink, carbonated,

orange 114 | 1.27 X X X X X
Biscuits, chocolate wafers

with sweet cream filling 115 |1.21 X X X X X
Sweets, chocolate, milk &

biscuits 116 | 1.20 X X X X X
Biscuits, iced vanilla 117 | 1.19 X X X X X
Sweets, lollipop, caramel 118 | 1.17 X X X X X
Potato crisps, salted 119 |1.14 X X X X X
Coffee creamer 120 | 1.14 X X X X X

v : Child-directed food marketing permitted; X: Child-directed food marketing prohibited

The food products that were classified differently by the included nutrient profiling models in

comparison with the views of dietitians are included in Table 3. For example, peanut butter

with no added salt or sugar was considered a ‘more healthy’ food by the dietitians (average

score 4.96), but all of the included nutrient profiling models prohibited peanut butter for child-

directed food marketing.
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Table 3 A comparison between the different nutrient profiling models’ child-directed food

marketing classification and the ‘healthiness’ ranking by dietitians

'

Dietitians' | Nutrient profiling models classification
Food item average

ranking SANPM | Ofcom | REU EMRO | DoHSA
Corn flakes with honey 1.69 4 4 v v X
Jelly, prepared with water 2.27 4 4 X X X
Peaches in syrup, tinned 2.49 4 4 X X X
White bread 2.83 4 4 v v X
Fruit ice, orange flavoured 3.00 v v X X X
Custard, with non-nutritive
sweeteners 3.04 4 4 X X X
Popcorn, salted 3.54 X X X X X
Apple juice, 100% pure 3.57 4 4 X X X
Cheese, cheddar 3.79 4 X X X X
Flavoured milk, sweetened 3.79 X X X X X
Breakfast cereal, bran flakes 4.12 v v X X X
Yogurt, flavoured, low fat 4.31 v v X X X
Peas, tinned 4.37 4 4 X X X
Tuna, in vegetable oil 4.57 v 4 v X X
Milk, full cream 4.71 v v X X X
Canola oil 4.79 4 X v v X
Milk, low fat 4.83 v v v v X
Baked beans in tomato sauce 4.89 4 4 v v X
Peanut butter, smooth, no salt and
sugar 4.96 X X X X X
Bread, whole wheat 5.08 v v v v X
Beef stew, with vegetables 5.15 v 4 v 4 X
Oats, uncooked 5.35 4 4 v v X
Chicken, white meat, cooked moist | 5.62 v v v X X
Banana, raw 5.77 v v v v X
Orange, raw 5.92 v v v v X
Spinach, boiled 5.92 v 4 v v X

: Child-directed food marketing permitted; X: Child-directed food marketing prohibited
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Discussion

This study aimed to assess the construct validity of the SANPM and DoHSA models in the
context of child-directed food marketing regulations by comparing various nutrient profiling
models to the views of South African dietitians. There is paucity in the literature on using
construct validity to validate the use of a nutrient profiling model for regulation of child-directed
food marketing. This study found a strong positive correlation between foods ranked
‘healthier’ by dietitians and foods permitted for marketing to children by five nutrient profiling
models, including the SANPM.

It can be presumed that the foods viewed by the dietitians as ‘healthier foods would be
permitted for marketing to children. In this study the dietitians viewed 40% of foods on the list
to be ‘healthier whereas the SANPM and Ofcom models would permit 48% and 45% of the
foods on the list for marketing to children. The REU, EMRO and DoHSA models would only
permit 29%, 26% and 7% of the included foods for marketing to children. Our findings are in
agreement with Scarborough et al. > who also compared the views of nutrition professionals
to nutrient profiling models. They reported, depending on the specific nutrient profiling models
used in their research, the nutrition professionals were also either more lenient or stricter than
the nutrient profiling models. Previous research has shown that nutrient profiling models differ
with regard to the percentage of food permitted for child-directed food marketing due to the
differences in their respective structures® 4%, These differences include the nutrients used to
classify foods, the number of food categories contained in the model, the type of model
(scoring or threshold), the principles of the model (across-the-board or category-specific) and
any absolute exclusion criteria included in the model. In this study, the across-the-board
scoring models (SANPM and Ofcom) were the most lenient models (Figure 1) and correlated
the strongest with the views of the dietitians (Table 1). By applying the same definition of
‘unhealthy’ across all food groups, across-the-board scoring models motivate that certain food
groups should be eaten more often than others. As a result of this principle, across-the-board
models permit more foods for marketing to children. On the other hand, the REU and EMRO
models are category-specific nutrient profiling models, implying that these models use
different definitions of ‘unhealthy’ for different food groups®. By classifying foods in this
manner, the category-specific nutrient profiling models intend to motivate the public to rather
choose ‘healthier’ foods from food groups proven to be essential components of healthy
diets®V. Consequently, these models permit fewer foods for marketing to children as they
prohibit certain food groups, such as sweets, confectionary, fruit juices and edible ices, from

being marketed to children, irrespective of their nutrient content.
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In the ranking of foods according to ‘healthiness’, dietitians and the SANPM, Ofcom and REU
models had 100% agreement on the top 10 ranked foods and there was a 100% agreement
between the dietitians and all nutrient profiling models with the bottom 10 ranked foods (Table
2). There was some disagreement between the dietitians and the DoHSA and EMRO nutrient
profiling models for the ranking the ‘healthiness’ of foods. This discrepancy may be explained
by the DoHSA model’s total sugar and saturated fat thresholds and the EMRO model’s sodium
threshold. The DoHSA model prohibited oranges and bananas due to the total sugar (fructose)
content and uncooked oats due to the saturated fat content. Cooked chicken was prohibited
by the EMRO model due to the sodium content, since the EMRO model has a sodium
threshold of 40mg per 100g serving for fresh and frozen meat and poultry®®. Oranges and
spinach, both receiving an average ranking of 5.92, were ranked the ‘healthiest’ foods
according the dietitians and coffee creamer and salted potato crisps both receiving an average
score of 1.14 as the ‘least healthy’ foods. During construct validity testing of the SANPM for
nutrient and/or health claim regulations in South Africa, green apples with an average score
of 5.9 were reported to be the ‘healthiest’ food item according to the view of nutrition
professionals, whereas carbonated cold drinks, sweet biscuits, maize-based savoury snacks
and coffee creamers, all with an average score of 1.3, were reported to be the least healthy
food items®. The ‘healthiest’ food item according to the nutrition professionals in the study
conducted by Scarborough and colleagues®” was raw green pepper with an average score
of 5.91 and the ‘least healthy’ food item was clotted cream with an average score of 1.21.
These findings indicate that nutrition professionals generally agree on the ‘healthiness’ of food
groups as the ‘healthiest’ foods in all of the studies were foods from the vegetable and fruit
food groups and the ‘least healthy’ foods were foods from the sweets and confectionary,
savoury snacks and fats and oils food groups. This could explain why the SANPM correlated
so strong (r = 0.71; p =0.001) with the views of the dietitians as the model permits all fruits and
vegetables for marketing and why the DoHSA model displayed the weakest correlation (r =
0.37; p = 0.001) due to its strict total sugar threshold.

Apart from the disagreement between dietitians and the EMRO and DoHSA nutrient profiling
models on the ‘healthiness’ of the top 10 and bottom 10 ranked foods, there were
disagreement between dietitians and one or more nutrient profiling models on the ‘healthiness’
of other foods too (Table 3). The dietitians awarded corn flakes with honey an average score
of 1.64, whereas all of the included models, with the exception of the DoHSA model, would
permit this food item for child-directed food marketing. This discrepancy could possibly be as
a result of the dietitians interpreting the term “added honey” as a product with a high added
sugar content. The SANPM and Ofcom models would allow peaches in syrup, orange

flavoured fruit ice and custard containing non-nutritive sweeteners for marketing to children.
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The dietitians viewed all of these foods products as ‘less healthy’ foods and the REU, EMRO
and DoHSA models agreed as marketing to children would be prohibited by these models.
The SANPM and Ofcom models would permit custard containing non-nutritive sweeteners for
marketing to children, as the models do not have a hon-nutritive sweetener criterion or outright
exclusion criterion if a food product contains non-nutritive sweetener. The peaches in syrup
and orange flavoured fruit ice would be permitted as a result of the fruit content of the products.
Bran flakes, low fat flavoured yogurt and tinned peas were all classified as ‘more healthy’ foods
according to dietitians although they were prohibited from marketing by the REU, EMRO and
DoHSA models. Bran flakes and tinned peas were prohibited due to their sodium content and
low fat flavoured yogurt due to its added sugar content. Interestingly, peanut butter with no
added salt or sugar was prohibited from marketing by all the NPMs due to its saturated fat
content but was classified as a ‘more healthy’ food by dietitians. Scarborough and colleagues
@7 reported similar results and argued that this may imply that the nutrition professionals were
using descriptive prompts, such as “whole wheat” and “low fat” to guide their judgements over
and above the nutritional data provided. With regard to peanut butter, it could also be argued
that in the South African context, the dietitians evaluated this product to be a high energy,
affordable and healthy source of a protein. The dietitians could also have evaluated peanut
butter in the serving size that is would normally be consumed and not per 100g serving as
required by the nutrient profiling models. In addition, peanut butter is used as part of the South
African school feeding programme, which could have influenced the scoring of the dietitians.
The fact that nutrient profiling models classify foods per 100g/ml serving is a limitation and
has always been a point of discussion and debate®?. However, it is important to remember
that one of the main functions of nutrient profiling is to compare foods with each other, and in
order to do this effectively, a standard portion size is required. Unfortunately, no standard
portion sizes are available in South Africa and the concern that food manufacturers could
manipulate portion sizes of food products in order to pass the nutrient profiling criteria is a
reality. There are for example jelly sweets available on the South African market reporting a
serving size of 4.2g, however, the packet size is 75g. The marketability of this product will
differ when the food is classified per single serving (4.2g) or per 100g serving size. Children
will most probably consume the product as it is packaged and not in the portion size as

displayed on the nutrition information panel.

Our results support the findings of other nutrient profiling model comparison studies which
have shown that these is generally agreement that foods such as sweets, savoury snacks and
sugar sweetened beverages should be restricted for marketing to children but that little
agreement exists on the type of foods that can be permitted for marketing® % 33_ It has,

however, been argued by Cooper et al. Y that comparison between two models of unknown
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accuracy are of limited value. Therefore, the comparison of nutrient profiling models to the
views of dietitians provided another relatively simple and inexpensive method of evaluating
the consistency of models®@> 28, The decision to permit foods for child-directed marketing
which there is disagreement on between dietitians and/or nutrient profiling models, such as
tinned peas, 100% fruit juice and non-nutritive sweetened foods, might be a decision for policy
makers. Once policy makers have selected a model, adaptations can be made in various
ways, for example creating exemptions to the model or adding classification criteria. Policy
makers should, however, be are aware of the fact that different nutrient profiling models
designed for similar purposes can classify foods differently 4% and that the adaptations they
make to a model will impact the type of food marketing that children are exposed to. As
previously reported, the additional nutrient threshold criteria® of the DoHSA model meant
that certain foods generally considered healthy and also viewed by dietitians as healthy food
(e.g. oranges and bananas) were prohibited for marketing to children® [Chapter 3 of this
thesis, manuscript published].

The comparison between the views of South African dietitians and nutrient profiling models
provided valuable information with regard to construct validity of the SANPM for child-directed
food marketing regulations. It highlighted the similarities and differences between the included
models and the views of the dietitians. The SANPM displayed a strong association (r = 0.711;
p < 0.001) with the views of dietitians, whereas the DoHSA model, displaying a moderate rank
correlation coefficient (r = 0.376; p < 0.001), displayed the weakest association. Recently, the
SANPM was found appropriate as the first screening process for regulating the marketing of
HFSS foods to children® [Chapter 3 of this manuscript]. In this manuscript, we have shown
that the SANPM is also valid for the purpose of regulating the marketing of foods to children
in South Africa. Previously, validity of the SANPM for nutrient and/or health claim regulations
in South Africa was established by using a number of different methods® 9. It could therefore
be argued that validity of the SANPM in the South African context has been established and
that the findings of this manuscript support the use of the SANPM for child-directed food

marketing regulations.
Limitations

Limitations to the study include a low response rate compared to other (8.4% vs. 24-26%)®
27, this might have been due to only recruiting dietitians and not all nutrition professionals.
Despite the low response rate the average rankings awarded to the 120 foods by dietitians
are similar to that of others® 27, The analysis reported in this article only included food
advertisements broadcast on free-to-air South African television channels and foods

commonly consumed by the targeted population as identified from published literature. Food
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marketed to children by means of other forms of marketing, such as radio broadcasts, product
placements, product packaging and internet advertisements, were not included and cross-

continent food marketing through international television channels were also not included.
Conclusion

Regulating the marketing of HFSS foods to children will provide the South African government
with a cost-effective population wide strategy to combat childhood obesity by improving the
environment children are exposed to. In order for such a regulation to be effectively
implemented, an appropriate and valid nutrient profiling model is needed. The SANPM,
already accepted and used by the South African National Department of Health (R. 429) and
the food industry as the first screening process to determine a food product’s eligibility for a
nutrient and/or health claim, has shown to also be a valid tool to regulate the marketing of
foods to children. Previously, the model went through extensive validity testing and we have
now indicated that the model displayed the strongest association with the views of South
African dietitians. Further research is however recommended to develop an evidence-based
framework to assist with the classification of foods that dietitians and nutrient profiling models

disagree on regarding their ‘healthiness’ and thus their marketability to children.
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Abstract

The South African National Department of Health published the Strategy for the Prevention
and Control of Obesity in South Africa 2015-2020, with a specific objective being to ensure
responsible and ethical marketing of foods and non-alcoholic beverages to children.
Internationally, numerous nutrient profiling models are used to support child-directed food
marketing regulations by defining high fat, sugar and/or salt foods. The aim of this study was
to support the South African obesity strategy by developing an evidence-based framework for
regulating the marketing of high fat, sugar and/or salt foods and non-alcoholic beverages to
children. The South African nutrient profiling model was included as the first screening process
as previous research indicated that the model was appropriate and valid for this purpose. Next,
the scientific evidence supporting the absolute exclusion criteria used by other non-industry
developed nutrient profiling models specifically developed for regulating the marketing of
foods to children, was evaluated. This was done because previous research indicated that the
South African nutrient profiling model permitted certain highly processed foods for marketing
to children. The inclusion of an absolute exclusion criterion for non-nutritive sweeteners was
found to be scientifically sufficient. The suggested framework was developed by including the
South African nutrient profiing model and a non-nutritive sweetener criterion. It is
recommended that this evidence-based framework be incorporated in to a regulation to restrict
the marketing of foods high in fat, sugar and/or salt to children in South Africa as part of the

South African obesity strategy.
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Background information

Childhood overweight and obesity is a global public health concern as the prevalence has
increased dramatically during the past three decades and seems to be increasing even more
rapidly in certain low-income and middle-income countries (Lobstein et al., 2015).
Unfortunately, South African children form part of these concerning statistics as recent data
indicate that the number of overweight children in South Africa (both sexes combined) has
increased from 10.6% to 18.2% during the last decade (Labadarios et al., 2007; Shisana,
2013). Children who are overweight or obese (from now on only referred to as childhood
obesity) have a high risk of developing a number of non-communicable diseases (NCDs) and
have significantly lower mean quality of life scores (Puhl & Latner, 2007; Keating et al., 2011a;
Keating et al., 2011b). Childhood obesity is also a strong predictor of adult obesity (Kelsey et
al., 2014), which poses major health and economic consequences for the individuals, their
families and society as a whole (Nader et al., 2006; Litwin, 2014; Sonntag et al., 2015). The
‘obesogenic’ (obesity-promoting) food environment that promotes the consumption of foods
and non-alcoholic beverages high in fat, sugar and/or salt (hereafter referred to as HFSS
foods) is recognized as a key driver in the global childhood obesity pandemic (Hawkes &
Lobstein, 2011; Swinburn et al., 2011; Lobstein et al., 2015). There is also growing evidence
that food marketing impacts children’'s food preferences, their consumption and their
purchasing requests to parents (McGinnis et al., 2006; Roberto et al., 2010; Boyland & Halford,
2013; Sadeghirad et al., 2016) and that food preferences acquired during childhood often
persist throughout a person’s lifetime (Deckelbaum & Williams, 2001; Cooke, 2007; Birch &
Doub, 2014). Child-directed food marketing is widespread and research indicates that this
marketing predominantly concerns HFSS food products (Roberto et al., 2010; Zimmerman &
Bell, 2010; Boyland & Halford, 2013; Kelly et al., 2014).

Food preferences are well established as important determinants of food intake (Drewnowski
& Hann, 1999). It has been recognised that some aspects of food preference are inherent
such as infants’ preference of sweet tastes (Ventura & Mennella, 2011), however, most
aspects of food preference is flexible and learned over time (Hawkes et al., 2015b). A major
determinant of food preference is the familiarity of taste. The establishment of food preference
involves both the reinforcement of inherent preferences (e.g. sweet taste) and/or the
abolishment of less favourable food dislikes, such as for vegetables (Hawkes et al., 2015b).
Children who are repeatedly exposed to the taste of a food result in increased acceptance and
intake over time (Harris, 2008; Remington et al., 2012). In low-income and middle-income

countries, food companies often purposefully make their products readily available and
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affordable in order to create new food preferences for their products and new eating habits

involving their food products (Hawkes, 2002).

The global increase in childhood obesity and the recognition that food marketing practices
may influence the food preferences of children have resulted in consumer groups, parents,
teachers, healthcare professionals and public health advocacy organizations calling for
greater control on the marketing of HFSS foods to children (Galbraith-Emami & Lobstein,
2013). In 2010, the World Health Organization (WHO) published a set of recommendations
for the marketing of food and non-alcoholic beverages to children. It was endorsed by the 63™
World Health Assembly (WHA 63.14) (WHO, 2010b). In 2016, the WHO Commission on
Ending Childhood Obesity (ECHO) report was released, a core recommendation being to
reduce children’s exposure to all forms of marketing of HFSS foods, in view of “unequivocal
evidence that the marketing of unhealthy foods and sugar-sweetened beverages is related to
childhood obesity” (WHO, 2016).

There is general agreement that a government-led policy or regulation is required to restrict
the marketing of HFSS foods to children (Gortmaker et al., 2011; Hawkes et al., 2015a; Kraak
et al., 2016). In order for such a policy to be implemented effectively, a clear definition of the
foods that should be restricted is required, unless the marketing of all foods is to be prohibited
(Kelly et al., 2013). Nutrient profiling is defined as “the science of classifying or ranking foods
according to their nutritional composition for reasons related to preventing disease and
promoting health” (Rayner et al., 2004; WHO, 2011), and is suggested by the WHO to support
child-directed food marketing regulations (WHO, 2016). Numerous nutrient profiling models
with different aims have been developed, although the models classify foods differently
(Brinsden & Lobstein, 2013; Rayner et al., 2013; Scarborough et al., 2013; Wicks, 2016) and
few have been thoroughly tested and validated (WHO, 2011; Rayner et al., 2013). In South
Africa, the South African nutrient profiling model (SANPM) is accepted and used as the first
screening process to determine a food product’s eligibility for nutrient and/or health claims
(DOH, 2014). This model enjoys support from all stakeholders (government, food industry and
nutrition experts) involved as it was thoroughly tested and validated before implementation
into the regulation (Wentzel-Viljoen et al., 2012; Wicks, 2012; Lee, 2013).

In April 2015, the South African National Department of Health (SADoH) published the
Strategy for the Prevention and Control of Obesity in South Africa 2015-2020 (SADoH, 2015),
a multi-sectoral approach to halt the scourge of obesity in the country, with a specific objective
being to ensure responsible and ethical advertising and marketing of food by the food industry.
The SADoH, Directorate: Food Control, published a draft regulation (R. 429) in 2014 that aims
to restrict the marketing of all HFSS foods to children (DOH, 2014). The draft regulation
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recommends using the South African Department of Health’s (DoHSA) nutrient profiling model
to determine if a food product is permissible for marketing to children. The DoHSA model is
an adapted model based on the SANPM that aims to regulate the marketing of HFSS foods
to children in South Africa. Numerous stakeholders have questioned the need for a regulation
that aims to restrict the marketing of HFSS foods to children. Some also commented that the
draft regulation was not sufficiently evidence-based and too strict. Many stakeholders
guestioned the use of the SANPM in the context of restricting the marketing of HFSS foods to
children, as the model has not been tested or validated for this purpose. Consequently, the
need for an evidence-based framework for regulating the marketing of HFSS foods to children
with the support of an appropriate and valid nutrient profiling model was identified. This
manuscript aims to develop an evidence-based framework for regulating the marketing of
foods to children that will support the South African obesity strategy by assisting in the
management and prevention of childhood obesity.

Methods
Establishing the suitability of the South African nutrient profiling model for regulating the

marketing of foods to children

The SANPM is an across-the-board scoring model. The model classifies foods by awarding
points to the food; the points are awarded according to the nutrients to limit (saturated fat, total
sugar, total energy (kJ) and sodium) and the nutrients or components to motivate (protein,
fibre, fruits, vegetables, legumes and nuts). The SANPM is based on a model developed by
the United Kingdom Foods Standards Agency and adapted by the Food Standards Australia
New Zealand for the regulation of health claims (FSANZ, 2013).

First, the suitability of the SANPM for child-directed food marketing regulations should be
established. Comparing a nutrient profiling model with another model that has been designed
for a similar purpose and has been validated, is one method of testing for validity of a nutrient
profiling model (WHO, 2010a). Therefore, the SANPM was firstly compared to four existing
non-industry nutrient profiling models that had been developed for regulating the marketing of
HFSS foods to children. The nutrient profiling models were compared to determine if the
models agree on (a) the percentage of foods permitted (overall strictness) and (b) the types
of foods permitted for child-directed food marketing. The SANPM was found appropriate as a
first screening step for regulating the marketing of HFSS foods to children (Wicks et al., 2016c)
[Chapter 3 of this thesis, manuscript published]. However, the fact that some models were
based on one another is a limitation for this type of validity testing (Cooper et al., 2016; Wicks
et al., 2016c). Concerns were also raised about its classification of highly-processed foods

with limited nutrient density.
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Establishing convergent validity of the South African nutrient profiling model for regulating the

marketing of foods to children

Secondly, the SANPM underwent further testing to establish its convergent validity for
regulation of child-directed food marketing (Townsend, 2010; WHO, 2011; Cooper et al.,
2016). This was established by comparing the classification of 120 foods by the SANPM and
the four non-industry developed nutrient profiling models to the views of South African
dietitians (Wicks et al., 2016b) [Chapter 4 of this thesis, manuscript in preparation]. This
method of validity testing has been proposed by the WHO (WHO, 2011) and Rayner et al.
(2004) due to the absence of a ‘gold standard’ for validating nutrient profiling models ability to
classify foods according to their ‘healthiness’ (Arambepola et al., 2008). Townsend (2010) and
Scarborough et al. (2007) also report the comparison of nutrient profiling models to the views
of nutrition professionals to be a transparent, systematic, simple and inexpensive method of
evaluating the validity of models. The SANPM was found to be valid for the purpose of
regulating the marketing of HFSS foods to children in South Africa (Wicks et al., 2016a)
[Chapter 4 of this thesis, manuscript in preparation] although concerns were raised about its

classification of highly processed foods with limited nutrient density.
The development of a suggested framework for regulating the marketing of foods to children

The recent proliferation of nutrient profiling models meant that it was unnecessary to develop
a new model for the purpose of this research as this would have been time consuming and
costly (Rayner et al., 2013). It is recommended and supported by the evidence that the
SANPM can be used as a first screening process in the evidence-based framework for
regulating the marketing of HFSS foods to children (Wicks, 2016; Wicks et al., 2016b)
[Chapters 3 & 4 of this thesis]. The SANPM was included as the first screening process as the
model displayed an almost perfect pairwise agreement (kappa = 0.948) with a model
extensively tested and validate for regulating the marketing of foods to children, the United
Kingdom Foods Standards Agency model. The SANPM also displayed the strongest
correlation with the standard ranking of ‘healthiness’ of foods according to the views of South
African dietitians (r = 0.71; p = 0.001). Additional classification criteria are, however, needed
as part of the framework to ensure that highly-processed foods containing additives (which
could possibly be harmful for child growth and development) are excluded for marketing to
children. Highly-processed foods are also nutritionally inferior to unprocessed or minimally

processed foods (da Costa Louzada et al., 2015; Moubarac et al., 2017).

The absolute exclusion criteria used by existing non-industry nutrient profiling models to

restrict the marketing of HFSS foods to children was identified for possible inclusion into the
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suggested framework (Table 1). These models are described in detail elsewhere (Wicks,

2016) [Chapter 3 of this thesis, manuscript published].

Table 1 The absolute exclusion criteria of various nutrient profiling models

Nutrient profiling model Absolute exclusion criteria

Ofcom The model applies equally to all food and
non-alcoholic beverages, there are no

exemptions

REU >19g/100g total fat from industrially produced
trans fatty acids

2 0.5% of total energy from alcohol

EMRO >1g/100g total fat from industrially produced

trans fatty acids

2 0.5% of total energy from alcohol

DoHSA Added fructose

Added non-nutritive sweeteners

Added fluoride

Added aluminium

Ofcom: United Kingdom Office of Communication nutrient profiling model; REU: World Health Organization’s Regional Office for Europe nutrient
profiling model; EMRO: World Health Organization’s Eastern Mediterranean Regional Office nutrient profiling model; DoHSA: South African

Department of Health nutrient profiling model for restricting food marketing to children

It was then decided to evaluate the absolute exclusion criteria used by these models (Table
1) against evidence in the literature. It was not considered necessary to review literature about

the alcohol criteria as the framework to be developed included only non-alcoholic beverages.
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Evaluating the evidence supporting absolute exclusion criteria

Industrially produced trans fatty acids

Industrially produced trans fatty acids refers to the major trans fatty acids in the diet, which
are typically isomers of 18:1 trans derived from partial hydrogenation of vegetable oils, a
technique that produces semi-solid fats for use in commercial baking and frying, margarines
and foods manufacturing (SADoH, 2011; WHO, 2015b). The SADoH has regulations in place
to limit the maximum trans fat content of any manufactured or imported oils and fats, either
alone or as part of processed foods, to less than 2 grams per 100 grams. This is valid for retail
settings, catering businesses, restaurants, bakeries and so on (SADoH, 2011).

Non-nutritive sweeteners

A non-nutritive sweetener is a food additive (other than a monosaccharide or disaccharide
sugar), of which one serving of 5 g provides < 8 kJ (1.9 kcal) and a sweet taste equivalent to
5 g of sucrose (DOH, 2014; WHO, 2015b). It includes artificial non-nutritive sweeteners (e.g.
aspartame, sucralose, saccharin and acesulfame potassium) and natural non-nutritive

sweeteners (e.g. stevia).

There is growing concern that added sugars, especially in the form of sugar sweetened
beverages, increase overall energy intake and may reduce the intake of essential nutrients,
leading to an ‘unhealthy’ diet, obesity and a number of diet-related NCDs (Malik et al., 2010;
Malik et al., 2013). Current data indicate that children consume high levels of sweetened
beverages, including sweetened milks, fruit-flavoured drinks, soft drinks and energy drinks
(Swithers, 2015). Replacing added sugars with non-nutritive sweeteners (NNS) is one of the
possible strategies that have been advocated to manage and prevent childhood obesity, as
NNS satisfy the desire for sweet taste without the harmful effects strongly associated with
added sugar intake (Blackburn et al., 1997; Drewnowski & Bellisle, 2007). As a result, added
sugars are now often replaced with NNS in various foods frequently consumed by children,
including beverages, yogurts, ice-creams and custards (ADA, 2004). However, despite the
growing and widespread use of NNS by children (Ng et al., 2012; Sylvetsky et al., 2012),
consistent and clear scientific evidence supporting their effectiveness in promoting weight loss
or preventing diet related NCDs are inconclusive (Fowler et al., 2008; Laska et al., 2012;
Swithers, 2015). In fact there is evidence that suggest regular consumption of NNS beverages
increases the risk of obesity and NCDs (Fowler et al., 2008; Duffey et al., 2012; Laska et al.,
2012; Tate et al., 2012; Swithers, 2013; Swithers, 2015). These rather counterintuitive

outcomes may be because NNS exposure interferes with learning the basic relationships
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between sweet tastes and energy delivery or that NNS exposure persistently alters sweet
preferences, leading to enhanced intake of added sugars from various foods throughout
adulthood. It is therefore important to recognize that even if NNS beverage consumption can
produce weight loss compared to sugar-sweetened beverages, this does not necessarily
indicate that NNS are ‘healthy’, only that they may be less problematic than sugar-sweetened

beverages.

The development of dental caries is another concern which is linked to the intake of added
sugars, specifically sugar-sweetened beverages (Moynihan & Petersen, 2004; Sheiham &
James, 2014). Dental caries is the most common chronic childhood disease (Marcenes et al.,
2013) and have been associated with childhood obesity (Marshall et al., 2007). Pain from
untreated caries can affect school attendance, eating and speaking, and subsequently
children’s growth and development. A research study conducted by Sohn and colleagues
(2006) brought to light that children with a high carbonated soft drink consumption pattern,
including sugar-sweetened and NNS beverages, showed significantly higher caries
experiences, even when compared with children with a high 100% fruit juice consumption.
Others also reported that regular consumption of sugar-sweetened beverages are predictive
of dental caries, however, 100% fruit juices intake were associated with a lesser extent of
dental caries or none at all (Heller et al., 2001; Marshall et al., 2003; Marshall et al., 2007).
Replacing sugar-sweetened beverages with NNS beverages has been suggested as a
possible strategy to prevent dental caries, but children who consume high volumes of
carbonated soft drinks may also have other undesirable eating patterns and may eat a high
number of added sugars from other sources (Park et al., 2012). High carbonated soft drink
consumption is concerning in itself as it may replace the consumption of beverages such as

milk and water, which provide essential nutrients for optimal health and development.

We know that from a very young age children have a preference for sweet tastes (Desor &
Beauchamp, 1987; Mennella, 2008; Mennella & Bobowski, 2015). Therefore the regular use
of added sugars and NNS may enhance children’s preferences for sweet foods counteracting
the development of food preference for other flavours that are not sweet, such as vegetables,
which can interfere with the development of lifelong food preference for more healthy food
choices (Mennella, 2014).

Fructose

Fructose is a monosaccharide that naturally occurs in fruit, honey and some vegetables. The
frequent consumption of fructose from industrial and commercial products such as carbonated

soft drinks, other sugar-sweetened beverages, and high fructose corn syrup is currently
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increasing at a concerning rate (Havel, 2005; Kelishadi et al., 2014). The frequent
consumption of fructose from industrialized foods have been associated with increased risk of
metabolic syndrome, cardiovascular diseases and weight gain (Stanhope et al., 2009; Teff et
al., 2009; Kelishadi et al., 2014; van Buul et al., 2014). It is also recommend in the recently
published WHO guideline on sugar intake for adults and children (WHO, 2015a) that the intake
of free sugars, which includes fructose, should be limited to address unhealthy weight gain
and dental caries.

Aluminium

Aluminium is abundant in the environment. However, in normal biological systems, aluminium
has no recognized role and is not essential for any known living system (Williams, 1996). Food
is the major source of aluminium exposure (Yokel & Florence, 2006). Aluminium additives are
widely used in many food products such as flour, baking powder, firming agents, anticaking
agents and several food colouring agents. Subsequently, these aluminium additives are used
in the preparation of many processed foods regularly consumed by children and adults.
Adverse effects such as encephalopathy, cognitive deficits in young children, metabolic bone
disease and microcytic anaemia have been reported due to chronic exposure to aluminium
(Bondy, 2014; Willhite et al., 2014). The European Food Safety Authority (EFSA) has
established a tolerable weekly intake for aluminium, which is 1 mg aluminium per kg body
weight per week (Aguilar et al., 2008). However, a Joint Food and Agricultural Organization
and WHO Expert Committee on Food Additives report states that the dietary exposure
estimates of children to aluminium-containing additives could exceed the tolerable weekly
intake by as much as twofold (FAO/WHO, 2011). Children are at higher risk of exposure to
aluminium from sweets and snack foods compared with adults (Yeh et al., 2016). It is not
necessary for food companies to report the added aluminium levels in processed foods. Thus,
uncertainty exists about the exact amount of added aluminium in processed food products on

the South African market
Fluoride

Fluoride occurs naturally in abundant amounts in the environment and as such is an inevitable
part of a person’s life. Fluoride is considered an essential trace element as small amounts
have been proven to be beneficial in preventing dental caries, but excessive intake may in the
long run lead to the development of dental fluorosis in children (Browne et al., 2005; Koblar et
al., 2012). Systemic exposure to elevated concentrations of fluoride has also be shown to be
neurotoxic during the highly vulnerable windows of brain development in infants and young

children and may result in permanent brain injury (Choi et al., 2012; Choi et al., 2015). Apart
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from fluoridated water, fluoride in beverages such as juices, carbonated soft drinks and tea
infusions may be important sources of fluoride in children’s diets (Jiménez-Farfan et al., 2004;
Jedra et al., 2005). Research has shown that the fluoride content of such beverages vary
considerably (Opydo-Szymaczek & Opydo, 2010). In South Africa, the final Regulations
Related to Foodstuffs for Infants and Young Children (R991/2012) prohibits added fluoride in
all infant formulae and foodstuffs as a result of the possible harmful effects of excessive intake
(SADoH, 2012). There is a need for continued monitoring of the fluoride content of foods
intended for and marketed to children. It is, however, not compulsory for food manufacturers

to report the fluoride content of a food product on the nutrition information label.

Deciding which exclusion criteria to include

All of the exclusion criteria reviewed had warranted scientific reasons for inclusion in the
framework. However, as mentioned in the introductory section of this manuscript, the aim of
the framework is to support the South African obesity strategy by assisting in the management
and prevention of childhood obesity. There is scientific evidence supporting the regulation of
added aluminium in foods marketed to children, but we do not recommend it as an absolute
exclusion criterion. We rather recommend that, in order to protect children from high added
aluminium exposure and as a health precautionary measure, the levels of added aluminium
in food products be declared and that maximum levels for added aluminium in food products
be established in South Africa to protect not only children, but the public as a whole, from the

possible harmful effects.

The scientific evidence supporting the regulation of added fluoride in foods marketed to
children is also warranted; however, again we do not recommend it as an absolute exclusion
criterion in the suggested framework. We recommend that added fluoride be included on
nutrition information labels and in that in the future the SADoH establishes maximum levels in

food.

In South Africa, it is compulsory to display the total sugar content of a food product on its
nutrition information panel. Total sugar refers to the sum of all intrinsic (lactose, fructose and
galactose) and added sugars (monosaccharides and disaccharides) (SADoH, 2014).
Therefore the fructose content of a food product is included. The SANPM classifies a food
based on its total sugar content thus also addressing its fructose content. Consequently, a
highly processed food containing added fructose corn syrup will be prohibited from marketing
to children by the SANPM and an additional exclusion criterion for fructose is not warranted.
We do not recommend that added fructose be added as an absolute exclusion criterion to the

suggested framework.
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An absolute exclusion criterion for NNS in the suggested framework is necessary within the
context of regulating the marketing of HFSS foods to children. No substantial evidence exists
to support the use of NNS in the management and prevention of childhood obesity. The
consumption of NNS beverages have also been associated with the development of dental
caries in children (Sohn et al., 2006). Sensory experiences shape and modify flavour and taste
preferences from early on (Mennella et al., 2004; Mennella & Castor, 2012; Mennella, 2014)
and children’s natural preference for sweet foods does not change easily. However, our
growing knowledge about how food marketing affects children’s food preferences can help us
direct children towards more healthy food preferences. Therefore, the possibility that NNS can
support a preference for sweet foods and that children do not have the ability to distinguish
between added sugars and NNS, justifies this exclusion criterion.

A suggested framework for regulating the marketing of foods to children in South
Africa

Figure 1 illustrates the suggested evidence-based framework for regulating the marketing of
foods to children in South Africa. The SANPM is used as the first screening process and there

after an absolute exclusion criterion for non-nutritive sweeteners

Step 1:
Test the food product against
the SANPM

2

Does the food product pass
the SANPM?

K ZEp—

YES NO

2 2

Step 2:
Does the food product
contain any NNS?

¥ ¥

Marketing to children in not
permitted

YES NO
Marketing to children in not Marketing to children is
permitted permitted

SANPM: South African nutrient profiling model; NNS: non-nutritive sweeteners

Figure 1. The suggested framework for regulating the marketing of foods to children in South
Africa
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Conclusion

In order to support the South African obesity strategy for reducing childhood obesity rates, an
evidence-based plan of action is required to effectively address the power of HFSS food
marketing on children’s food preferences. The researchers therefore set out to develop a
suggested framework to regulate the marketing of HFSS foods to children in South Africa. The
SANPM was identified as an appropriate and valid tool for regulating the marketing of foods
to children in South Africa and as such was included in the framework as initial screening point
(Wicks et al., 2016c; Wicks et al., 2016b) [Chapters 3 & 4 of this thesis]. We showed that
around 50% of products currently marketed and eaten by children in South Africa will be
suitable for marketing to children using the SANPM alone. Based on the current scientific
evidence NNS was added as an absolute exclusion to the framework in a bid to reduce the
intake of sugar sweetened beverages and sweetened foods and to reduce children’
preference for sweet food products thereby indirectly improving the overall ‘healthiness’ of the
diet. It is recommended that this evidence-based framework be incorporated into the
regulation to restrict the marketing of HFSS foods to children in South Africa as part of the
South African Strategy for the Prevention and Control of Obesity. However, the South African
government should also set a defined timeline for outcomes, support the monitoring of child-
directed food marketing and enable regulatory bodies to hold non-compliant companies
accountable for children’s exposure via all marketing practices and media platforms, to all
HFSS foods (Kraak et al., 2016). Further research for the establishment of maximum levels of
added aluminium and fluoride in foods for South Africa is also recommended and a separate
regulation, similar to the trans fatty acid regulations, should be legislated as soon as suitable

cut-points have been established.

85



References

American Dietetic Association. 2004. Position of the American Dietetic Association: use of
nutritive and nonnutritive sweeteners. Journal of the American Dietetic Association,
104(2):255.

Aguilar, F., Autrup, H., Barlow, S., Castle, L., Crebelli, R., Dekant, W., Engel, K., Gontard,
N., Gott, D. & Grilli, S. 2008. Safety of aluminium from dietary intake scientific opinion of the
panel on food additives, flavourings, processing aids and food contact materials (AFC).
EFSA J, 754:1-34.

Arambepola, C., Scarborough, P. & Rayner, M. 2008. Validating a nutrient profile model.
Public health nutrition, 11(04):371-378.

Birch, L.L. & Doub, A.E. 2014. Learning to eat: birth to age 2 y. The American journal of
clinical nutrition, 99(3):723S-728S.

Blackburn, G.L., Kanders, B.S., Lavin, P.T., Keller, S.D. & Whatley, J. 1997. The effect of
aspartame as part of a multidisciplinary weight-control program on short-and long-term

control of body weight. The American journal of clinical nutrition, 65(2):409-418.

Bondy, S.C. 2014. Prolonged exposure to low levels of aluminum leads to changes

associated with brain aging and neurodegeneration. Toxicology, 315:1-7.

Boyland, E.J. & Halford, J.C. 2013. Television advertising and branding. Effects on eating
behaviour and food preferences in children. Appetite, 62:236-241.

Brinsden, H. & Lobstein, T. 2013. Comparison of nutrient profiling schemes for restricting
the marketing of food and drink to children. Pediatric obesity, 8:325-337.

Browne, D., Whelton, H. & O'Mullane, D. 2005. Fluoride metabolism and fluorosis. Journal
of Dentistry, 33(3):177-186.

Choi, A.L., Sun, G., Zhang, Y. & Grandjean, P. 2012. Developmental fluoride neurotoxicity:

a systematic review and meta-analysis.

Choi, A.L., Zhang, Y., Sun, G., Bellinger, D.C., Wang, K., Yang, X.J., Li, J.S., Zheng, Q., Fu,
Y. & Grandjean, P. 2015. Association of lifetime exposure to fluoride and cognitive

functions in Chinese children: A pilot study. Neurotoxicology and teratology, 47:96-101.

86



Cooke, L. 2007. The importance of exposure for healthy eating in childhood: a review.
Journal of human nutrition and dietetics, 20(4):294-301.

Cooper, S.L., Pelly, F.E. & Lowe, J.B. 2016. Construct and criterion-related validation of

nutrient profiling models: A systematic review of the literature. Appetite, 100:26-40.

da Costa Louzada, M.L., Baraldi, L.G., Steele, E.M., Martins, A.P.B., Canella, D.S.,
Moubarac, J.-C., Levy, R.B., Cannon, G., Afshin, A. & Imamura, F. 2015. Consumption of
ultra-processed foods and obesity in Brazilian adolescents and adults. Preventive medicine,
81:9-15.

Deckelbaum, R.J. & Williams, C.L. 2001. Childhood obesity: the health issue. Obesity
research, 9(S11):239S-243S.

Desor, J. & Beauchamp, G.K. 1987. Longitudinal changes in sweet preferences in humans.
Physiology & Behavior, 39(5):639-641.

DOH. 2014. R. 429 Foodstuffs, Cosmetics and Disinfectants Act (54/1972): Regulations
relating to the Labelling and Advertisng of foods: Amendment 29 May 2014.

Drewnowski, A. & Bellisle, F. 2007. Liquid calories, sugar, and body weight. The American
journal of clinical nutrition, 85(3):651-661.

Drewnowski, A. & Hann, C. 1999. Food preferences and reported frequencies of food
consumption as predictors of current diet in young women. The American Journal of Clinical
Nutrition, 70(1):28-36.

Duffey, K.J., Steffen, L.M., Van Horn, L., Jacobs, D.R. & Popkin, B.M. 2012. Dietary
patterns matter: diet beverages and cardiometabolic risks in the longitudinal Coronary Artery
Risk Development in Young Adults (CARDIA) Study. The American journal of clinical
nutrition, 95(4):909-915.

Food and Agriculture Organization /World Health Organization. 2011. Evaluation of certain

food additives and contaminants. Geneva.

Fowler, S.P., Williams, K., Resendez, R.G., Hunt, K.J., Hazuda, H.P. & Stern, M.P. 2008.
Fueling the obesity epidemic? Atrtificially sweetened beverage use and long-term weight
gain. Obesity, 16(8):1894-1900.

87



Food Standards Australia New Zealand. 2013. Short guide for industry to the Nutrient
Profiling Scoring Criterion in Standard 1.2.7 - Nutrition, Health and Related Claims: Australia
New Zealand Food Standards Code.

Galbraith-Emami, S. & Lobstein, T. 2013. The impact of initiatives to limit the advertising of
food and beverage products to children: a systematic review. Obesity Reviews, 14(12):960-
974.

Gortmaker, S.L., Swinburn, B.A., Levy, D., Carter, R., Mabry, P.L., Finegood, D.T., Huang,
T., Marsh, T. & Moodie, M.L. 2011. Changing the future of obesity: science, policy, and
action. The Lancet, 378(9793):838-847.

Harris, G. 2008. Development of taste and food preferences in children. Current Opinion in
Clinical Nutrition & Metabolic Care, 11(3):315-319.

Havel, P.J. 2005. Dietary fructose: implications for dysregulation of energy homeostasis

and lipid/carbohydrate metabolism. Nutrition reviews, 63(5):133-157.

Hawkes, C. 2002. Marketing activities of global soft drink and fast food companies in
emerging markets: a review. Globalization, diets and noncommunicable diseases:1-78.

Hawkes, C. & Lobstein, T. 2011. Regulating the commercial promotion of food to children:
a survey of actions worldwide. International Journal of Pediatric Obesity, 6(2):83-94.

Hawkes, C., Smith, T.G., Jewell, J., Wardle, J., Hammond, R.A., Friel, S., Thow, A.M. &
Kain, J. 2015a. Smart food policies for obesity prevention. The Lancet, 385:2410-2442.

Hawkes, C., Smith, T.G., Jewell, J., Wardle, J., Hammond, R.A., Friel, S., Thow, A.M. &
Kain, J. 2015b. Smart food policies for obesity prevention. The Lancet, 385:2442-2460

Heller, K.E., Burt, B.A. & Eklund, S.A. 2001. Sugared soda consumption and dental caries
in the United States. Journal of Dental Research, 80(10):1949-1953.

Jedra, M., Urbanek-Kartowska, B., Gawarska, H. & Sawilska-Rautenstrauch, D. 2005.
[Fluoride content of soft drinks produced in Poland]. Roczniki Panstwowego Zakladu
Higieny, 57(3):203-210.

Jiménez-Farfan, M., Hernandez-Guerrero, J., Loyola-Rodriguez, J. & Ledesma-Montes, C.
2004. Fluoride content in bottled waters, juices and carbonated soft drinks in Mexico City,

Mexico. International Journal of Paediatric Dentistry, 14(4):260-266.

88



Keating, C.L., Moodie, M.L., Richardson, J. & Swinburn, B.A. 2011a. Utility-based quality of

life of overweight and obese adolescents. Value in health, 14(5):752-758.

Keating, C.L., Moodie, M.L. & Swinburn, B.A. 2011b. The health-related quality of life of
overweight and obese adolescents—a study measuring body mass index and adolescent-

reported perceptions. International Journal of Pediatric Obesity, 6(5-6):434-441.

Kelishadi, R., Mansourian, M. & Heidari-Beni, M. 2014. Association of fructose
consumption and components of metabolic syndrome in human studies: a systematic review
and meta-analysis. Nutrition, 30(5):503-510.

Kelly, B., Hebden, L., King, L., Xiao, Y., Yu, Y., He, G., Lj, L., Zeng, L., Hadi, H. & Karupaiah,
T. 2014. Children's exposure to food advertising on free-to-air television: an Asia-Pacific
perspective. Health promotion international:dau055.

Kelly, B., King, L., Baur, L., Rayner, M., Lobstein, T., Monteiro, C., Macmullan, J., Mohan, S.,
Barquera, S. & Friel, S. 2013. Monitoring food and non-alcoholic beverage promotions to
children. obesity reviews, 14(S1):59-69.

Kelsey, M.M., Zaepfel, A., Bjornstad, P. & Nadeau, K.J. 2014. Age-related consequences
of childhood obesity. Gerontology, 60(3):222-228.

Koblar, A., Tav€ar, G. & Ponikvar-Svet, M. 2012. Fluoride in teas of different types and
forms and the exposure of humans to fluoride with tea and diet. Food Chemistry,
130(2):286-290.

Kraak, V.., Vandevijvere, S., Sacks, G., Brinsden, H., Hawkes, C., Barquera, S., Lobstein,
T. & Swinburn, B.A. 2016. Progress achieved in restricting the marketing of high-fat, sugary
and salty food and beverage products to children. WHO Bull.

Labadarios, D., Swart, R., Maunder, E., Kruger, H., Gericke, G., Kuzwayo, P., Ntsie, P.,
Steyn, N., Schloss, |. & Dhansay, M. 2007. National Food Consumption Survey—
Fortification Baseline (NFCS-FB): South Africa, 2005. Pretoria: Department of Health.

Laska, M.N., Murray, D.M., Lytle, L.A. & Harnack, L.J. 2012. Longitudinal associations
between key dietary behaviors and weight gain over time: transitions through the adolescent
years. Obesity, 20(1):118-125.

89



Lee, S.J. 2013. Using existing dietary data for evaluating the construct validity of a nutrient
profiling model. MSc Dietetics. North-West University.
http://dspace.nwu.ac.za.nwulib.nwu.ac.za/handle/10394/11743 (accessed April 2016)

Litwin, S.E. 2014. Childhood obesity and adulthood cardiovascular disease: quantifying the
lifetime cumulative burden of cardiovascular risk factors. Journal of the American College of
Cardiology, 64(15):1588-1590.

Lobstein, T., Jackson-Leach, R., Moodie, M.L., Hall, K.D., Gortmaker, S.L., Swinburn, B.A.,
James, W.P.T., Wang, Y. & McPherson, K. 2015. Child and adolescent obesity: part of a
bigger picture. The Lancet, 385:2510-2520.

Malik, V.S., Pan, A., Willett, W.C. & Hu, F.B. 2013. Sugar-sweetened beverages and
weight gain in children and adults: a systematic review and meta-analysis. The American
journal of clinical nutrition, 98(4):1084-1102.

Malik, V.S., Popkin, B.M., Bray, G.A., Després, J.-P., Willett, W.C. & Hu, F.B. 2010. Sugar-
sweetened beverages and risk of metabolic syndrome and type 2 diabetes a meta-analysis.
Diabetes care, 33(11):2477-2483.

Marcenes, W., Kassebaum, N.J., Bernabé, E., Flaxman, A., Naghavi, M., Lopez, A. &
Murray, C.J. 2013. Global burden of oral conditions in 1990-2010 A systematic analysis.
Journal of dental research:0022034513490168.

Marshall, T.A., Eichenberger-Gilmore, J.M., Broffitt, B.A., Warren, J.J. & Levy, S.M. 2007.
Dental caries and childhood obesity: roles of diet and socioeconomic status. Community
Dentistry and Oral Epidemiology, 35(6):449-458.

Marshall, T.A., Levy, S.M., Broffitt, B., Warren, J.J., Eichenberger-Gilmore, J.M., Burns, T.L.
& Stumbo, P.J. 2003. Dental caries and beverage consumption in young children.
Pediatrics, 112(3):e184-e191.

McGinnis, J.M., Gootman, J.A. & Kraak, V.I. 2006. Food marketing to children and youth:

threat or opportunity? Washington, D.C.: National Academies Press.

Mennella, J. 2008. The sweet taste of childhood. The senses: a comprehensive reference,
4:183-188.

Mennella, J.A. 2014. Ontogeny of taste preferences: basic biology and implications for
health. The American journal of clinical nutrition, 99(3):704S-711S.

90



Mennella, J.A. & Bobowski, N.K. 2015. The sweetness and bitterness of childhood: Insights

from basic research on taste preferences. Physiology & behavior, 152:502-507.

Mennella, J.A. & Castor, S.M. 2012. Sensitive period in flavor learning: effects of duration
of exposure to formula flavors on food likes during infancy. Clinical nutrition, 31(6):1022-
1025.

Mennella, J.A., Griffin, C.E. & Beauchamp, G.K. 2004. Flavor programming during infancy.
Pediatrics, 113(4):840-845.

Moubarac, J.-C., Batal, M., Louzada, M., Steele, E.M. & Monteiro, C. 2017. Consumption of
ultra-processed foods predicts diet quality in Canada. Appetite, 108:512-520.

Moynihan, P. & Petersen, P.E. 2004. Diet, nutrition and the prevention of dental diseases.
Public health nutrition, 7(1a):201-226.

Nader, P.R., O'Brien, M., Houts, R., Bradley, R., Belsky, J., Crosnoe, R., Friedman, S., Mei,
Z. & Susman, E.J. 2006. Identifying risk for obesity in early childhood. Pediatrics,
118(3):e594-e601.

Ng, S.W., Slining, M.M. & Popkin, B.M. 2012. Use of caloric and noncaloric sweeteners in
US consumer packaged foods, 2005-2009. Journal of the Academy of Nutrition and
Dietetics, 112(11):1828-1834. €1826.

Opydo-Szymaczek, J. & Opydo, J. 2010. Fluoride content of beverages intended for infants
and young children in Poland. Food and Chemical Toxicology, 48(10):2702-2706.

Park, S., Blanck, H.M., Sherry, B., Brener, N. & O'Toole, T. 2012. Factors associated with
sugar-sweetened beverage intake among United States high school students. The Journal
of nutrition, 142(2):306-312.

Puhl, R.M. & Latner, J.D. 2007. Stigma, obesity, and the health of the nation's children.
Psychological bulletin, 133(4):557.

Rayner, M., Scarborough, P. & Kaur, A. 2013. Nutrient profiling and the regulation of
marketing to children. Possibilities and pitfalls. Appetite, 62:232-235.

Rayner, M., Scarborough, P. & Stockley, L. 2004. Nutrient profiles: options for definitions

for use in relation to food promotion and children’s diets. London.

91



Remington, A., An, E., Croker, H., Wardle, J. & Cooke, L. 2012. Increasing food
acceptance in the home setting: a randomized controlled trial of parent-administered taste

exposure with incentives. The American journal of clinical nutrition, 95(1):72-77.

Roberto, C.A., Baik, J., Harris, J.L. & Brownell, K.D. 2010. Influence of licensed characters

on children's taste and snack preferences. Pediatrics, 126(1):88-93.

Sadeghirad, B., Duhaney, T., Motaghipisheh, S., Campbell, N. & Johnston, B. 2016.
Influence of unhealthy food and beverage marketing on children's dietary intake and
preference: a systematic review and meta-analysis of randomized trials. Obesity Reviews,
17(10):945-959.

SADoH. Health, D.O. 2011. R 127 Foodstuffs, Cosmetics and Disinfectants act (54 /1972):

Regulations relating to trans-fat in foodstuffs Pretoria

SADoH. 2012. R. 911 Foodstuffs, Cosmetics and Disinfectants act(54/1972): Regulations

relating to Foodstuffs for Infants and Young Children. Pretoria.

SADoH. Control, F. 2014. R. 429 Foodstuffs, Cosmetics and Disinfectants Act (54/1972):
Regulations relating to the Labelling and Advertisng of foods: Amendment Pretoria.

SADoH. Health, S.a.D.O. 2015. Strategy for the Prevention and Control of Obesity in
South Africa 2015-2020.

Scarborough, P., Boxer, A., Rayner, M. & Stockley, L. 2007. Testing nutrient profile models
using data from a survey of nutrition professionals. Public health nutrition, 10(04):337-345.

Scarborough, P., Payne, C., Agu, C., Kaur, A., Mizdrak, A., Rayner, M., Halford, J. &
Boyland, E. 2013. How important is the choice of the nutrient profile model used to regulate
broadcast advertising of foods to children? A comparison using a targeted data set.
European journal of clinical nutrition, 67(8):815-820.

Sheiham, A. & James, W.P.T. 2014. A reappraisal of the quantitative relationship between
sugar intake and dental caries: the need for new criteria for developing goals for sugar
intake. BMC Public Health, 14(1):1.

Shisana, O. 2013. The South African National Health and Nutrition Examination Survey:
SANHANES-1: HSRC Press.

Sohn, W., Burt, B.A. & Sowers, M.R. 2006. Carbonated soft drinks and dental caries in the
primary dentition. Journal of dental research, 85(3):262-266.

92



Sonntag, D., Ali, S., Lehnert, T., Konnopka, A., Riedel-Heller, S. & Konig, H.H. 2015.
Estimating the lifetime cost of childhood obesity in Germany: Results of a Markov Model.
Pediatric obesity, 10(6 July):416-422.

Stanhope, K.L., Schwarz, J.M., Keim, N.L., Griffen, S.C., Bremer, A.A., Graham, J.L.,
Hatcher, B., Cox, C.L., Dyachenko, A. & Zhang, W. 2009. Consuming fructose-sweetened,
not glucose-sweetened, beverages increases visceral adiposity and lipids and decreases
insulin sensitivity in overweight/obese humans. The Journal of clinical investigation,
119(5):1322-1334.

Swinburn, B.A., Sacks, G., Hall, K.D., McPherson, K., Finegood, D.T., Moodie, M.L. &
Gortmaker, S.L. 2011. The global obesity pandemic: shaped by global drivers and local
environments. The Lancet, 378(9793):804-814.

Swithers, S.E. 2013. Artificial sweeteners produce the counterintuitive effect of inducing

metabolic derangements. Trends in Endocrinology & Metabolism, 24(9):431-441.

Swithers, S.E. 2015. Artificial sweeteners are not the answer to childhood obesity.
Appetite, 93:85-90.

Sylvetsky, A.C., Welsh, J.A., Brown, R.J. & Vos, M.B. 2012. Low-calorie sweetener
consumption is increasing in the United States. The American journal of clinical nutrition,
96(3):640-646.

Tate, D.F., Turner-McGrievy, G., Lyons, E., Stevens, J., Erickson, K., Polzien, K., Diamond,
M., Wang, X. & Popkin, B. 2012. Replacing caloric beverages with water or diet beverages
for weight loss in adults: main results of the Choose Healthy Options Consciously Everyday
(CHOICE) randomized clinical trial. The American journal of clinical nutrition, 95(3):555-563.

Teff, K.L., Grudziak, J., Townsend, R.R., Dunn, T.N., Grant, R.W., Adams, S.H., Keim, N.L.,
Cummings, B.P., Stanhope, K.L. & Havel, P.J. 2009. Endocrine and metabolic effects of
consuming fructose-and glucose-sweetened beverages with meals in obese men and
women: influence of insulin resistance on plasma triglyceride responses. The Journal of
Clinical Endocrinology & Metabolism, 94(5):1562-1569.

Townsend, M.S. 2010. Where is the science? What will it take to show that nutrient profiling

systems work? The American journal of clinical nutrition, 91(4):1109S-1115S.

van Buul, V.J., Tappy, L. & Brouns, F.J. 2014. Misconceptions about fructose-containing

sugars and their role in the obesity epidemic. Nutrition research reviews, 27(01):119-130.

93



Ventura, A.K. & Mennella, J.A. 2011. Innate and learned preferences for sweet taste during
childhood. Current Opinion in Clinical Nutrition & Metabolic Care, 14(4):379-384.

Wentzel-Viljoen, E., Jerling, J., Vorster, E., Wicks, M. & Lee, S. 2012. Report: Testing and
software development of a nutrient profiling model for South Africa. Report to the National
Department of Health, Directorate: Food Control, Contract number: NDOH 17/2011-2012,
Potchefstroom North-West University, 2012 (accessed April 2016).

World Health Organization. 2010a. Nutrient profiling: report of a World Health
Organization/International Association for the Study of Obesity technical meeting. London,
United Kingdom.

World Health Organization. 2010b. Set of recommendations on the marketing of foods and

non-alcoholic beverages to children.

World Health Organization. 2011. Guiding principles and framework manual for the
development or adaptation of nutrient profile models. First edition, unedited final draft.

World Health Organization. 2015a. Guideline: sugars intake for adults and children.

World Health Organization. 2015b. World Health Organization Regional Office for Europe

nutrient profile model. WHO Regional Office for Europe, Copenhagen, Denmark.

World Health Organization. 2016. Report of the commission on ending childhood obesity
WHO, Geneva.

Wicks, M. 2012. The validation of a suitable nutrient profiling model for South Africa. MSc
Dietetics, North-West University. https://repository.nwu.ac.za/handle/10394/9253 (accessed
April 2016).

Wicks, M., Wright, H. & Wentzel-Viljoen, E. 2016a. Comparing the classification of foods by

various nutrient profiling models to the opinions of South African Dietitians. (Unpublished).

Wicks, M., Wright, H, Wentzel-Viljoen, E. 2016. Restricting the marketing of foods and
drinks to children in South Africa: Are all nutrient profiling models the same? British Journal
of Nutrition, 116:2150-2159.

Willhite, C.C., Karyakina, N.A., Yokel, R.A., Yenugadhati, N., Wisniewski, T.M., Arnold, .M.,
Momoli, F. & Krewski, D. 2014. Systematic review of potential health risks posed by

pharmaceutical, occupational and consumer exposures to metallic and nanoscale aluminum,

94



aluminum oxides, aluminum hydroxide and its soluble salts. Critical reviews in toxicology,
44(sup4):1-80.

Williams, R. 1996. Aluminium and biological systems: an introduction. Coordination

chemistry reviews, 149:1-9.

Yeh, T.S., Liu, Y.-T., Liou, P.-J., Li, H.-P. & Chen, C.-C. 2016. Investigation of aluminum
content of imported candies and snack foods in Taiwan. Journal of Food and Drug Analysis,
24(4):771-779.

Yokel, R.A. & Florence, R.L. 2006. Aluminum bioavailability from the approved food
additive leavening agent acidic sodium aluminum phosphate, incorporated into a baked
good, is lower than from water. Toxicology, 227(1):86-93.

Zimmerman, F.J. & Bell, J.F. 2010. Associations of television content type and obesity in
children. American Journal of Public Health, 100(2):334.

95



CHAPTER 6:
GENERAL DISCUSSION, CONCLUSION AND RECOMMENDATIONS

6.1 General discussion

This research resulted from questions about the scientific accuracy of the draft regulations (R.
429) relating to the marketing of HFSS foods to children (SADoH, 2014). The use of the
SANPM in the context of chid-directed food marketing restrictions has also been questioned
since it was originally tested and validated for the regulation of nutrient and/or health claims.
Regulating the marketing of HFSS foods to children will provide the South African government
with a sustainable, population-wide and cost-effective measure to combat childhood obesity
(Magnus et al., 2009; Gortmaker et al., 2011; Swinburn et al., 2015) that is increasing globally
(Lobstein et al., 2015) and in South Africa (Shisana, 2013). The implementation of a regulation
that restricts the marketing of HFSS foods to children will support the South African obesity
strategy and will assist the country in reducing premature mortality from NCDs and in

achieving the Sustainable Development Goal to achieve healthy lives for all.

However, in order for such a regulation to be successfully implemented, a clear definition of
the foods that should be restricted is required, if not the marketing of all foods should be
prohibited (Kelly et al., 2013). A government-defined, standardized nutrient profiling model
that supports the regulation HFSS food marketing to children in South Africa will protect
children from the harmful impacts of marketing of HFSS foods. The implementation of an
effective regulation relating to the marketing of foods to children in South Africa is dependent
on information on the following aspects: 1) the appropriateness of the SANPM for regulating
the marketing of foods to children, 2) the convergent validity of the SANPM for regulating the
marketing of foods to children, 3) scientific information supporting the absolute exclusion

criteria used by other nutrient profiling models.

By establishing whether the SANPM could be used for the purpose of regulation the marketing
of HFSS foods to children in South African, this study provided valuable information regarding

the development of a suggested framework.
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In Chapter 3 the appropriateness of the SANPM for regulating the marketing of foods to
children is addressed (manuscript published in the British Journal of Nutrition doi:
10.1017/S0007114516004244)

The SANPM was found to be appropriate as the first screening process for regulating the
marketing of HFSS foods to children. The SANPM displayed the best agreement with the
Ofcom model, a model that has been tested extensively and that has been validated for
regulating the marketing of foods to children in the UK. By permitting foods such as canola oil,
cheese and low fat yogurt for marketing to children, the SANPM demonstrated that it classifies
foods in line with the SAFBDGs. The WHO recommends that the nutrient profiling model being
used to regulate the marketing of foods to children should align with the Food Based Dietary
Guidelines of the country in which it is intended for use (WHO, 2011). However, due to the
structure of the SANPM, certain highly processed foods, such as NNS energy drinks, were
also permitted for marketing to children. Therefore, additions to the classification criteria of the
SANPM are needed to assist the model in excluding such highly processed foods from

marketing to children.

Chapter 4 (manuscript in preparation) discusses the establishment of convergent validity of

the SANPM for regulating the marketing of foods to children

Previously, the SANPM underwent extensive validity testing for nutrient and/or health claim
regulations. Since it displayed the strongest association with the views of South African
dietitians in this research, the SANPM is a valid tool for regulating the marketing of foods to
children in South Africa. However, there were some discrepancies between the SANPM and
the dietitians, mainly because the SANPM is concerned about the ‘healthiness’ of the
individual food and not the ‘healthiness’ of the diet of which the food may form part of. Also,
the SANPM classifies food per 100g/ml serving where the dietitians may have classified the
food according to the actual portion size in which the food is usually consumed. The
classification of some of the foods by the dietitians was surprising. It seemed as if the dietitians
were using descriptive prompts to guide their judgements of the ‘healthiness’ of foods over
and above the nutrition information provided to them. The SANPM and dietitians did not agree
on the classification of certain highly processed foods containing NNS. Additions to the

SANPM are recommended to assist in the classification of specifically foods containing NNS.
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The evaluation of absolute exclusion criteria of other nutrient profiling models is discussed in

Chapter 5 (manuscript in preparation)

The evaluation of the absolute exclusion criteria used by the other nutrient profiling models
provided interesting results. Added aluminium and fluoride exclusion criteria was not added to
the framework as they do not contribute to the development of childhood obesity. However,
there is scientific evidence to motivate the inclusion of added aluminium and fluoride on the
nutrition information panels’ of foods and to support the establishment of maximum levels of

these additives in food intended for child and adult consumption in South Africa.

The only absolute exclusion criterion found necessary for inclusion in the framework for
regulating the marketing of foods to children was the NNS criterion. There are evidence that
NNS consumption may promote a preference for sweet foods and may contribute to the
development of dental caries (Mennella et al., 2004; Sohn et al., 2006; Mennella & Castor,
2012; Mennella & Bobowski, 2015). There is also a concern that children do not have the
ability to distinguish between the sweet taste provided from NNS and the sweet taste provided

from added sugar leading to the intake of food products high in sugar and low in nutrients.

A suggested framework for regulating the marketing of HFSS foods to children in South Africa

is given in Chapter 5 (manuscript in preparation)

The SANPM was included as the first screening process in the suggested framework. The
SANPM is already accepted and used by the South African government and the food industry
for regulating a nutrient and/or health claim (SADoH, 2014) and was also found to be
appropriate and valid for regulating the marketing of HFSS foods to children in South Africa
(Wicks, 2016; Wicks et al., 2016). The NNS absolute exclusion criterion was added as the
second screening step because of the possible link between NNS intake and a preference for

sweet foods.
6.2 Strengths and limitations of the study
Strengths

The SANPM was compared to several other non-industry nutrient profiling models that were
designed by national government departments, academic research groups and authoritative
organizations to restrict the marketing of HFSS foods to children. This comparison provided
valuable information regarding how the SANPM compares to international models and

highlighted the difference between these international models.
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The food list used to compare the nutrient profiling models included foods advertised on South
African free-to-air television channels in 2014 (Delport, 2015) and foods reported by recently
published literature as commonly consumed by South African children (Wicks, 2016). This
inclusion meant that the nutrition profiling models could be used to classify a wide variety of
foods from various food groups. This provided valuable information regarding the included
nutrient profiling models’ classification of not only the foods that would be prohibited for
marketing but also the foods that would be permitted for marketing to children.

The comparison of the classification of foods to the views of South African dietitians’ provided
valuable information with regard to how the different nutrient profiling models compare to an

external criterion for measuring the ‘healthiness’ of foods.
Limitations

The analysis reported in this study only included food advertisements broadcasted on free-to-
air South African television channels and foods commonly consumed by the targeted
population as identified from published literature. Food marketed to children by means of other
forms of marketing, such as radio broadcasts, product placements, product packaging and
internet advertisements, were not included, nor was cross-continent food marketing through

international television channels included.

The dietitians’ response rate to the survey was low compared to other (8.4% vs. 24-26%)
(Scarborough et al., 2007; Wicks, 2012). Despite the low response rate the average rankings
awarded to the 120 foods by dietitians were similar to that of others (Scarborough et al., 2007;
Wicks, 2012). This method of validity testing is, however, subject to considerable bias (Cooper

et al., 2016) and therefore further validation studies are recommended.
6.3 Way forward and recommendations

Our study found that the numerous nutrient profiling models designed for a similar purpose
classify foods differently. These differences mean that certain foods recommended by the
SAFBDGs, such as certain cheeses and yogurt with little added sugar, are prohibited for
marketing to children by some of the nutrient profiling models. In the case of the DoHSA model,
we found that the adaptations made to the model negatively affected the manner in which the
model classifies foods. We therefore recommend that other countries who intend to develop
a standardized nutrient profiling model for restricting marketing to children thoroughly test and

validate the chosen model before it is implemented into regulation.
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By developing a suggested framework to regulate the marketing of HFSS foods to children,
we provided a standardized definition of HFSS foods. However, to regulate the marketing of
HFSS foods to children effectively, additional definitions are required, such as asking what
marketing entails, what is meant by children, what channels of marketing are included, and so
forth. We therefore recommended that these much needed terms be defined by the South
African government. Additionally the South African government should support the monitoring
of food marketing practices and enable regulatory bodies to hold non-compliant companies
accountable for children’s exposure via all marketing practices and media platforms to HFSS

food marketing.

When the absolute exclusion criteria of the four additional nutrient profiling models were
evaluated, scientifically sound evidence was found for the establishment of maximum levels
for both fluoride and aluminium. We therefore recommend that the SADoH establish such
levels to protect children and adults form the possible harmful side effects of these additives.
It should also be made compulsory to indicate on the label if fluoride and/or aluminium is added

to the product.
6.4 Conclusion

This research provides valuable information regarding the use of a nutrient profiling model for
child-directed food marketing regulations. The appropriateness and construct validity of the
SANPM for regulating the marketing of foods to children in South Africa was established.
Finally, a suggested framework for regulating the marketing of foods to children in South Africa
was developed by including a NNS absolute exclusion criterion. We recommend that this
framework be legislated to regulate the marketing of foods to children in South African as part
of the Strategy for the Prevention and Control of Obesity in South Africa 2015-2020 (SADoH,
2015).
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investigated fully and dealt with in accordance with the COPE guidelines.

ARTICLE TYPES

BJN publishes the following: Research Articles, Review Articles, Systematic Reviews,
Horizons in Nutritional Science, Workshop Reports, Invited Commentaries, Letters to the
Editor, Obituaries, and Editorials.

Research Articles, Reviews, Systematic Reviews, Horizons Articles, Letters to the Editor and
Workshop Reports should be submitted to http://mc.manuscriptcentral.com/bjn. Please
contact the Editorial Office onbjn.edoffice@cambridge.org regarding any other types of
article.

Review Articles

BJN is willing to accept critical reviews that are designed to advance knowledge, policy and
practice in nutritional science. Current knowledge should be appropriately contextualised
and presented such that knowledge gaps and research needs can be characterised and
prioritised, or so that changes in policy and practice can be proposed along with suggestions
as to how any changes can be monitored. The purpose or objective of a review should be
clearly expressed, perhaps as question in the Introduction, and the review's conclusions
should be congruent with the initial objective or question. Reviews will be handled by
specialist Reviews Editors. Please contact the Editorial Office with any queries regarding the
submission of potential review articles. All reviews, including systematic reviews and meta-
analyses, should present the uncertainties and variabilities associated with the papers and
data being reviewed; in particular BJN cautions against uncritical acceptance of definitions
and non-specific global terminology, the advice of advisory bodies, and reference ranges for
example.

o Reviews: These articles are written in a narrative style, and aim to critically evaluate
a specific topic in nutritional science.

e Horizons in Nutritional Science: These are shorter than Review articles and aim to
critically evaluate recent novel developments that are likely to produce substantial
advances in nutritional science. These articles should be thought-provoking and
possibly controversial.

e Systematic Reviews and meta-analyses: A systematic review or meta-analysis of
randomised trials and other evaluation studies must be accompanied by a completed
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
Statement checklist, a guideline to help authors report a systematic review and meta-
analysis (see British Medical Journal (2009) 339, b2535). Meta-analysis of
observational studies must be accompanied by a completed Meta-analysis of
Observational Studies in Epidemiology (MOOSE) reporting checklist, indicating the
page where each item is included (see JAMA (2000) 283, 2008-2012). Manuscripts
in these areas of review will not be sent for peer review unless accompanied by the
relevant completed checklist.
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Letters to the Editor

Letters are invited that discuss, criticise or develop themes put forward in papers published
in BIN. They should not, however, be used as a means of publishing new work. Acceptance
will be at the discretion of the Editorial Board, and editorial changes may be required.
Wherever possible, letters from responding authors will be included in the same issue as the
original article.

DETAILED MANUSCRIPT PREPARATION INSTRUCTIONS
Language

Papers submitted for publication must be written in English and should be as concise as
possible. We recommend that authors have their manuscript checked by someone whose
first language is English before submission, to ensure that submissions are judged at peer
review exclusively on academic merit. Please see the Author Language Services section
below for more information.

Spelling should generally be that of the Concise Oxford Dictionary (1995), 9th ed. Oxford:
Clarendon Press. Authors are advised to consult a current issue in order to make
themselves familiar with BJN as to typographical and other conventions, layout of tables etc.
Sufficient information should be given to permit repetition of the published work by any
competent reader of BJN.

Published examples of BJN article types can be found below:

Research Article

[ ]

o Review Article

e Horizons Article

o Letter to the Editor
Authorship

The Journal conforms to the International Committee of Medical Journal Editors (ICMJE)
definition of authorship, as described by P.C. Calder (Br_J Nutr (2009) 101, 775). Authorship
credit should be based on:

1. Substantial contributions to conception and design, data acquisition, analysis and/or
interpretation;

2. Drafting the article or revising it critically for important intellectual content; and

3. Final approval of the version to be published.

The contribution of individuals who were involved in the study but do not meet these criteria
should be described in the Acknowledgments section.

Ethical standards

The required standards for reporting studies involving humans and experimental animals are
detailed in an Editorial by G.C. Burdge (Br J Nutr (2014) 112).
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Experiments involving human subjects

The notice of contributors is drawn to the guidelines in the World Medical Association (2000)
Declaration of Helsinki: ethical principles for medical research involving human subjects, with
notes of clarification of 2002 and 2004
(http://www.wma.net/en/30publications/10policies/b3/), the Guidelines on the Practice of
Ethics Committees Involved in Medical Research Involving Human Subjects (3rd ed., 1996;
London: The Royal College of Physicians) and the Guidelines for the ethical conduct of
medical research involving children, revised in 2000 by the Royal College of Paediatrics and
Child Health: Ethics Advisory Committee (Arch Dis Child (2000) 82, 177-182). Articles
reporting randomised trials must conform to the standards set by the Consolidated
Standards of Reporting Trials (CONSORT) consortium. A completed CONSORT Checklist
(Consolidated Standards of Reporting Trials (CONSORT) consortium) must accompany
manuscripts reporting randomised controlled trials. Submissions that do not include this
information will not be considered for review until a completed CONSORT Checklist has
been submitted and approved.

Required disclosures: A paper describing any experimental work on human subjects must
include the following statement in the Experimental Methods section: "This study was
conducted according to the guidelines laid down in the Declaration of Helsinki and all
procedures involving human subjects/patients were approved by the [insert name of the
ethics committee; a specific ethics number may be inserted if you wish]. Written [or Verbal]
informed consent was obtained from all subjects/patients. [Where verbal consent was
obtained this must be followed by a statement such as: Verbal consent was witnessed and
formally recorded]." For clinical trials, the trial registry name, registration identification
number, and the URL for the registry should be included.

PLEASE NOTE: From 1 October 2014, as a condition for publication, all randomised
controlled trials that involve human subjects submitted to BJN for review must be registered
in a public trials registry. A clinical trial is defined by the ICMJE (in accordance with the
definition of the World Health Organisation) as any research project that prospectively
assigns human participants or groups of humans to one or more health-related interventions
to evaluate the effects on health outcomes. Registration information must be provided at the
time of submission, including the trial registry name, registration identification number, and
the URL for the registry.

Experiments involving the use of other vertebrate animals

Papers that report studies involving vertebrate animals must conform to the 'ARRIVE
Guidelines for Reporting Animal Research' detailed in Kilkenny et al. (J Pharmacol
Pharmacother (2010) 1, 94-99) and summarised atwww.nc3rs.org.uk. Authors must ensure
that their manuscript conforms to the checklist that is available from the nc3Rs website. The
attention of authors is drawn particularly to the ARRIVE guidelines point 3b (‘'Explain how
and why the animal species and model being used can address the scientific objectives and,
where appropriate, the study's relevance to human biology', point 9¢c (‘Welfare-related
assessments and interventions that were carried out prior to, during, or after the experiment’)
and point 17a (‘Give details of all important adverse events in each experimental group’).
The Editors will not accept papers reporting work carried out involving procedures that cause
or are considered likely to cause distress or suffering which would confound the outcomes of
the experiments, or experiments that have not been reviewed and approved by an animal
experimentation ethics committee or regulatory organisation.

Required disclosures: Where a paper reports studies involving vertebrate animals, authors
must state in the Experimental Methods section the institutional and national guidelines for
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the care and use of animals that were followed and that all experimental procedures
involving animals were approved by the [insert name of the ethics committee or other
approving body; wherever possible authors should also insert a specific ethics/approval
numberl.

Manuscript Format

The requirements of BJN are in accordance with the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals produced by the ICMJE.

Typescripts should be prepared with 1.5 line spacing and wide margins (2 cm), the preferred
font being Times New Roman size 12. At the ends of lines, words should not be hyphenated
unless hyphens are to be printed. Line numbering and page humbering are required.

Manuscripts should be organised as follows:
Cover letter

Papers should be accompanied by a cover letter including a brief summary of the work and a
short explanation of how it advances nutritional science. The text for the cover letter should
be entered in the appropriate box as part of the online submission process.

Title Page
The title page should include:

1. The title of the article;

2. Authors' names;

3. Name and address of department(s) and institution(s) to which the work should be
attributed for each author;

4. Name, mailing address, email address, telephone and fax numbers of the author
responsible for correspondence about the manuscript;

5. A shortened version of the title, not exceeding 45 characters (including letters and
spaces) in length;

6. At least four keywords or phrases (each containing up to three words).

Authors' names should be given without titles or degrees and one forename may be given in
full. Identify each author's institution by a superscript number (e.g. A.B. Smith?) and list the
institutions underneath and after the final author.

Abstract

Each paper must open with an unstructured abstract of not more than 250 words. The
abstract should be a single paragraph of continuous text without subheadings outlining the
aims of the work, the experimental approach taken, the principal results (including effect size
and the results of statistical analysis) and the conclusions and their relevance to nutritional
science.

Introduction

It is not necessary to introduce a paper with a full account of the relevant literature, but the
introduction should indicate briefly the nature of the question asked and the reasons for
asking it. It should be no longer than two manuscript pages.
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Experimental methods

The methods section must include a subsection that describes the methods used for
statistical analysis (see the section on statistical analysis in the Appendix) and the sample
size must be justified by the results of appropriate calculations and related to the study
outcomes.

Justification of sample size: All manuscripts that report primary research must contain a
statistical justification of sample size that is stated explicitly in the Statistics sub-section of
the Methods. Manuscripts that do not contain this information will be rejected automatically
and returned to the authors for correction. The revised versions will be treated as new
submissions. The information required must include, but not be restricted to, the following:-

o Hypothesised effect size with appropriate justification.

o A statement regarding statistical power (typically 80%) and the two-sided significance
level (typically 0.05).

o An explanation of how the statistical power was calculated.

o If sample size is determined by the feasibility of recruitment minimally detectable
effect sizes should be provided instead of power analysis.

The only exceptions are:-

e Meta-analyses.
e Exploratory or secondary analysis of observational studies based on large sample
sizes

For studies involving humans subjects or experimental animals, the Methods section must
include a subsection that reports the appropriate ethical approvals for the study (see Ethical
Standards above).

All analytical procedures must be accompanied by a statement of within and between assay
precision.

Diets: The nutrient composition of diets used in studies published in BJN must be described
in detall, preferably in a table(s). Experimentally relevant differences in composition between
diets are essential. For instance, studies of fat nutrition should always include fatty acid
compositions of all diets.

PCR analysis: Where experiments involve measurement of mRNA including microarray
analysis, for analysis of individual genes, mRNA should be measured by quantitative
RTPCR. A statement about the quality and integrity of the RNA must be provided together
with the results of eletrophoretic analysis of the purity of the PCR products. Unless published
elsewhere, full details of the oligonuceoltide primers and of the PCR protocol must be stated
either in the text or in Supplementary Material. The stability of reference genes used for
normalisation of PCR data must be reported for the experimental conditions described.
Where possible, analysis of mRNA levels should be accompanied by assessment of either
protein levels or activities.

Microarray analysis: Studies involving microarray analysis of mRNA must conform to the
"Minimum Information about a Microarray Experiment” (MIAME) guidelines including
deposition of the raw data in an appropriate repository (the Access Code must be state din
the Methods). All microarray experiments must be accompanied by appropriate validation by
guantitative RTPCR.
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Results

These should be given as concisely as possible, using figures or tables as appropriate. Data
must not be duplicated in tables and figures.

Discussion

While it is generally desirable that the presentation of the results and the discussion of their
significance should be presented separately, there may be occasions when combining these
sections may be beneficial. Authors may also find that additional or alternative sections such
as 'conclusions' may be useful. The discussion should be no longer than five manuscript
pages.
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For more information on what constitutes a conflict of interest, please see the International
Committee of Medical Journal Editors (ICMJE) guidelines.

Authorship

Please provide a very brief description of the contribution of each author to the research.
Their roles in formulating the research question(s), designing the study, carrying it out,
analysing the data and writing the article should be made plain.

References

References should be numbered consecutively in the order in which they first appear in the
text using superscript Arabic numerals in parentheses, e.g. 'The conceptual difficulty of this
approach has recently been highlighted®?". If a reference is cited more than once, the same
number should be used each time. References cited only in tables and figure legends should
be numbered in sequence from the last number used in the text and in the order of mention
of the individual tables and figures in the text.

Names and initials of authors of unpublished work should be given in the text as
‘'unpublished results' and not included in the References. References that have been
published online only but not yet in an issue should include the online publication date and
the Digital Object Identifier (doi) reference, as per the example below.

At the end of the paper, on a page(s) separate from the text, references should be listed in
numerical order using the Vancouver system. When an article has more than three authors
only the names of the first three authors should be given followed by 'et al." The issue
number should be omitted if there is continuous pagination throughout a volume. Titles of
journals should appear in their abbreviated form using the NCBI LinkOut page. References
to books and monographs should include the town of publication and the number of the
edition to which reference is made. References to material available on websites should
follow a similar style, with the full URL included at the end of the reference, as well as the
date of the version cited and the date of access.

Examples of correct forms of references are given below.
Journal articles

1. Rebello SA, Koh H, Chen C et al. (2014) Amount, type, and sources of
carbohydrates in relation to ischemic heart disease mortality in a Chinese population:
a prospective cohort study. Am J Clin Nutr 100, 53-64.

2. Villar J, Ismail LC, Victora CG et al. (2014) International standards for newborn
weight, length, and head circumference by gestational age and sex: the Newborn
Cross-Sectional Study of the INTERGROWTH-21st Project.Lancet 384, 857-868.

3. Alonso VR & Guarner F (2013) Linking the gut microbiota to human health. Br J Nutr
109, Suppl. 2, S21-S26.

4. Bauserman M, Lokangaka A, Gado J et al. A cluster-randomized trial determining the
efficacy of caterpillar cereal as a locally available and sustainable complementary
food to prevent stunting and anaemia. Public Health Nutr. Published online: 29
January 2015. doi: 10.1017/S1368980014003334.
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Books and monographs

1. Bradbury J (2002) Dietary intervention in edentulous patients. PhD Thesis, University
of Newcastle.

2. Ailhaud G & Hauner H (2004) Development of white adipose tissue. In Handbook of
Obesity. Etiology and Pathophysiology, 2nd ed., pp. 481-514 [GA Bray and C
Bouchard, editors]. New York: Marcel Dekker.

3. Bruinsma J (editor) (2003) World Agriculture towards 2015/2030: An FAO
Perspective. London: Earthscan Publications.

4. World Health Organization (2003) Diet, Nutrition and the Prevention of Chronic
Diseases. Joint WHO/FAO Expert Consultation. WHO Technical Report Series no.
916. Geneva: WHO.

5. Keiding L (1997) Astma, Allergi og Anden Overfglsomhed i Danmark — Og
Udviklingen 1987-199I (Asthma, Allergy and Other Hypersensitivities in Denmark,
1987-1991). Copenhagen, Denmark: Dansk Institut for Klinisk Epidemiologi.

Sources from the internet

1. Nationmaster (2005) HIV AIDS — Adult prevalence rate.
http://www.nationmaster.com/graph-T/hea _hiv_aid ad... (accessed June 2013).

Figures

Figures should be supplied as separate electronic files. Figure legends should be grouped in
a section at the end of the manuscript text. Each figure should be clearly marked with its
number and separate panels within figures should be clearly marked (a), (b), (c) etc. so that
they are easily identifiable when the article and figure files are merged for review. Each
figure, with its legend, should be comprehensible without reference to the text and should
include definitions of abbreviations. The nature of the information displayed in the figures
(e.g. mean (SEM)) and the statistical test used must be stated.

We recommend that only TIFF, EPS or PDF formats are used for electronic artwork. Other
non-preferred but usable formats are JPG, PPT and GIF files and images created in
Microsoft Word. Note that these non-preferred formats are generally NOT suitable for
conversion to print reproduction. For further information about how to prepare your figures,
including sizing and resolution requirements, please see our artwork guide.

In curves presenting experimental results the determined points should be clearly shown, the
symbols used being, in order of preference, o, o, A, A, 0O, m, X, +. Curves and symbols
should not extend beyond the experimental points. Scale-marks on the axes should be on
the inner side of each axis and should extend beyond the last experimental point. Ensure
that lines and symbols used in graphs and shading used in histograms are large enough to
be easily identified when the figure size is reduced to fit the printed page. Statistically
significant effects should be indicated with symbols or letters.

Colour figures will be published online free of charge, and there is a fee of £350 per figure
for colour figures in the printed version. If you request colour figures in the printed version,
you will be contacted by CCC-Rightslink who are acting on our behalf to collect colour
charges. Please follow their instructions in order to avoid any delay in the publication of your
article.

Images submitted with a manuscript should be minimally processed; some image processing
is acceptable (and may be unavoidable), but the final image must accurately represent the
original data. Grouping or cropping of images must be identified in the legend and indicated
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by clear demarcation. Please refer to the Office of Research Integrity guidelines on image
processing in scientific publication. Authors should provide sufficient detail of image-
gathering procedures and process manipulation in the Methods sections to enable the
accuracy of image presentation to be assessed. Authors should retain their original data, as
Editors may request them for comparison during manuscript review.

Tables

Tables should be placed in the main manuscript file at the end of the document, not within
the main text. Please donot supply tables as images (e.g. in TIFF or JPG format). Be sure
that each table is cited in the text. Tables should carry headings describing their content and
should be comprehensible without reference to the text. Tables should not be subdivided by
ruled lines.

The dimensions of the values, e.g. mg/kg, should be given at the top of each column.
Separate columns should be used for measures of variance (SD, SE etc.), the + sign should
not be used. The number of decimal places used should be standardized; for whole numbers
1.0, 2.0 etc. should be used. Shortened forms of the words weight (wt) height (ht) and
experiment (Expt) may be used to save space in tables, but only Expt (when referring to a
specified experiment, e.g. Expt 1) is acceptable in the heading.

Footnotes are given in the following order: (1) abbreviations, (2) superscript letters, (3)
symbols. Abbreviations are given in the format: RS, resistant starch. Abbreviations in tables
must be defined in footnotes in the order that they appear in the table (reading from left to
right across the table, then down each column). Symbols for footnotes should be used in the
sequence: *t1§]|1], then ** etc. (omit * or 1, or both, from the sequence if they are used to
indicate levels of significance).

For indicating statistical significance, superscript letters or symbols may be used.
Superscript letters are useful where comparisons are within a row or column and the level of
significance is uniform, e.g. '**“Mean values within a column with unlike superscript letters
were significantly different (P<0+05)'. Symbols are useful for indicating significant differences
between rows or columns, especially where different levels of significance are found, e.g.
'Mean values were significantly different from those of the control group: *P<0+05, **P<0+01,
***P<(0+001". The symbols used for P values in the tables must be consistent.

Supplementary material

Additional data (e.g. data sets, large tables) relevant to the paper can be submitted for
publication online only, where they are made available via a link from the paper. The paper
should stand alone without these data. Supplementary Material must be cited in a relevant
place in the text of the paper.

Although Supplementary Material is peer reviewed, it is not checked, copyedited or typeset
after acceptance and it is loaded onto the journal's website exactly as supplied. You should
check your Supplementary Material carefully to ensure that it adheres to journal styles.
Corrections cannot be made to the Supplementary Material after acceptance of the
manuscript. Please bear this in mind when deciding what content to include as
Supplementary Material.

COPYRIGHT

Authors or their institutions retain copyright of papers published in BJN. The corresponding
author should complete aLicense to Publish form on behalf of all authors, and upload this

128


http://ori.hhs.gov/education/products/RIandImages/default.html
http://journals.cambridge.org/action/displayMoreInfo?jid=BJN&type=tcr

with the manuscript files at the time of submission. If the manuscript is not accepted, the
form will be destroyed.

OPEN ACCESS

Authors in BIJN have the option to publish their paper under a fully Open Access agreement,
upon payment of a one-off Article Processing Charge. In this case, the final published
Version of Record will be made freely available to all in perpetuity under a creative commons
license, enabling its re-use and re-distribution. This Open Access option is only offered to
authors upon acceptance of an article for publication.

Authors choosing the Open Access option are required to complete the Open Access
License to Publish form. More information about Open Access in BJN, including the current
Article Processing Charge, can be found on our website.

AuthorAlD

AuthorAlID is a global network that provides free support, mentoring, resources and training
to help researchers in low- and middle-income countries to write, publish and otherwise
communicate their work.

Key features of AuthorAlD are:

e acommunity space for discussion and guestions where researchers can benefit from
advice and insights from members across the globe

e access to a range of documents and presentations on best practice in writing and
publication

o world-wide training workshops and MOOCs on scientific writing

e a chance to network with other researchers

o personal mentoring by highly published researchers and professional editors

For any authors new to publishing research articles, we encourage you to make use of the
AuthorAlID resources before submitting your paper to BIJN. Through the AuthorAID network,
guidance can be found to help researchers through the process of writing and submitting
scientific papers, advice about responding to reviewer comments, as well as research design
and grant applications.

Please note that seeking support through AuthorAlD will not guarantee acceptance for
publication in BJIN, or affect the editorial process in any way.

AUTHOR LANGUAGE SERVICES

BJN recommends that authors have their manuscripts checked by an English language
native speaker before submission; this will ensure that submissions are judged at peer
review exclusively on academic merit. We list a number of third-party services specialising in
language editing and/or translation, and suggest that authors contact as appropriate. Use of
any of these services is voluntary, and at the author's own expense.

PROOFS

PDF proofs are sent to authors in order that they make sure that the paper has been
correctly set up in type. Only changes to errors induced by typesetting/copy-editing or
typographical errors will be accepted.
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Corrected proofs should be returned within 2 days by email to:

Emma Pearce

Production Editor

Cambridge University Press
Telephone: +44 1223 325032

Fax: +44 1223 325802

Email: bjnproduction@cambridge.org

If corrected proofs are not received from authors within 7 days the paper may be published
as it stands.

OFFPRINTS

A PDF file of the paper will be supplied free of charge to the corresponding author of each
paper, and offprints may be ordered on the order form sent with the proofs.
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DIGITAL PRESERVATION POLICY

Cambridge University Press publications are deposited in the following digital archives to
guarantee long-term digital preservation:

e CLOCKSS (journals)
e Portico (journals and books)

Further information can be found here.
CONTACT

Prospective authors may contact the Editorial Office directly on +44 (0) 1223 325977
(telephone) or bjn.edoffice@cambridge.org.

APPENDIX: MATHEMATICAL MODELLING, STATISTICS AND NOMENCLATURE
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Alstoad

The WHC has called for govemmens to improve dhildren's food snvironment by implesmeming resmictions on the marketing of ‘unhealkhy
foads o children. Nugrient peofiling (WF) modeds are used w define “unhealthy” foods and suppan child-direcsed food markeging segulatons.
The aim of the present study was (o assess the surabdity of the Soach African NP model (SANPM), developed and validased for health claim
regulations, for child-directed food markesing regulations. The SANPM was compared wigh four NP models specifically developesd for such
regulations. A repressntative s of 197 foods was compisd by including all foods advertsed on South African fres-io-a ir ielevision channeks in
2014 and foods common] y consumed by South African children. The nuriional information of the foods was spumed from fond paciaging,
oompany webhsies and a food composition able. Bach individual food was dassified by each of the five NF models. The percentage of foods
that would be allowed according tothe diffesne NP models ranged foom 6 oo 45 %; the models abso varied conside nbiy with regard m the type
of foods allowed for masketing o children. The majoriy of the pairedse comparisons berween the NP models yislded & sasisics =0-4,
indicating a moderass agresment heroeen the models. An almos perfsct paireiss age ement (r= (448 ) exiged between the SANFM and the
UK Pood Smndards Agency model (United Kingdom Office of Communication numiens profiling model), 3 mode exensvely wsed and
validated for such regulations. The SANPM s considerad approgriate for child-dire ged food marketing e gulatons in South Africa.

Mgy womls: Nutrlent profiling: Marketing of fords: Marketing regulation: Nutrition: Childhood obesity

The: prevalence of childhood obesity has incressed dramatically exfensive, perhaps most prominent on pedevigen™, and
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during recent years and i no longer only prevalent in high-
incorme countries™ ™, Recent data report that over the bsg decade
the prevalence of overseight children in South Africa (both sexes.
comisined) has incressed fom 106 & 182%%% Childhood
oty has a brge impact on the: quality of life of children and
poses major health and economic consequences fr themsehes,
their families and the socety a8 2 whole™), The obesogenic
envimmments that promoge the consumpion of foods high in e,
sugar andfor sakt (HFSS) are thought o be a key diver in the
dlcbal chikihood obesty epidemic™, Unformunately, because of
mapid uktenismtion and aooulumtion in menows. lowsincome
amed rmickile-inoorme: countries, many chikien are now raised in
these obesogenic envirmmengs™ 7,

Theee: s groming evidence that food markeing impacts food
preferences of children, ther consumption and purchasing
recuests to parentss ' Child-dhirected food marketing is

research indicates that i@ primarly concemn HFSS food pro-
™ VT The dobal increase in childhood obesity and
the rescognition that food marketing pracicss may inflwence the
food choices of chikiren have resulted in an inoressed pubdic
dedate regarding the best course of adtion to improve the food
environments of childen, In 2010, the World Heakh Cirgpami=
wation published a set of recomm endations for the marketing of
food and non-alccholic beverages o chikiren that was
enchorsed by the G3rd Workl Health Assembhy (WHA 63,1405
Inﬂlﬁ,ﬂu'ﬁﬂ}mhmd:rqmlhvl}ufmuﬁ:iﬂtm
Ending Childhood Obesity, which notes with conoem the
fadhure: of Member Sates o give significant agention to Reso-
Tution WHA 63.14 and ‘requests that they address this isue™",
Governments shoukl therefore take leadeship in combating
childhood cbesity by implementing a policy that sims to reduce
the impact on children of marketing HFSS foods 7Y, In onder

Abbreviafions: DGHSA, Soath Afasn Depadsent of Heslth satfes paofibeg model i sesiding focd advasing 1o chides; EMRO, WHOYS Easnsa
Meditrmnean Regonal Office susest profling model HFSS, high & B, sagar asdfor sk Ofcomn, Usited Kasgdomn Ofice of Comrerorication sinsiest
profiing maods: B, WHOYs Regiceal Office for Batoge sinfest geofiing seode, SAFBDG, South Afian FoodBased Deetey GuideSnes, SAMPM, South
AfScan sunean geofiEng sodel
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Resmicting fond marketing to children

for smuwch a poicy o be efedively implamented, 3 dear defind-
Hm&hmﬂmmﬂhmminmimﬂ:mﬂu
marketing of all foods i 1 be probibied™, Nutrben: profiling
i defined 25 the scence of desifying or mnking foods
sccording i their nutritiona] compositon for reasons related o
preventing disease and promoting e and is suge
gemted by the WHO o suppont child-directesd food marketing
resrictions™ ", Mumerous nutrient  profiing models with
different xims hove been developed, by aademics, health
throughout the workd. However, studies have indicated that the
miesdels classify foods differenty™ 7 and that a few have been
thomoughly tessed amd valicated™™,

The: manmes in which nutrient profiling modeds have been
comegrucied vary considen by . Some models wee acnoes-the-boand
nutrient crieTia o clewify foxds in o2 bmied amount of food
eategroriess (e g, foaxbs amed drinds ™, Ouers we food categrory-
specific merent threshokk for fomds in many  suboategonies
(&g, breakist cemen by, savoury macks, cheeses, ec, 7, Same
clanaify foods soldy on the lmss of nutbens to EmE™
wheess some albn inchud elmens such 25 dietary fibre o
encouTage conmumptins o o,  is recommensded that policy-
makers seeking i use 2 nuirient profiling model for regulaory
remsoms showkd rather sdapt an esdsting mode] from an author-
tative source that has been validated, as & s more costeFetive
aned time: saving ", There are now 2 brge munber of modeds
available that are wed or designed for child-direced ford
claim regulstions, may also he sisbe for this purpose™2

In Soush Africa, the South Afrian nutrient profiling model
(SANPM) is umed to support the mgl.iﬂimrfml::iﬂl.:rﬂ.-h’
hembh claims™, This moded enjors support from all sake
holders involved a5 @ was thomoughly tested and validated
bedfore implementaton ingn the regulaion™ 7 The South
African Mational Deparment of Heakh Drirectorste  Food
Control, published a daft regulstion siming @ resimice the
marketing of alfl HFSS foods o chikiren in 2004™, The daft
regpulation recommends wsing the South African Departmens o
Hezlth's (DoHSA) nutrient profiling model, which is an adapted
mesle] bosed on the SANPM. The SANPM was, however,
chevelexpesd e valichates ™™ i asses whesther food producs
are eligble o camy 2 nutrent ad/or heakh daim in South
Africa and not i regulate food marketing i children, Using the
SANPM in the: comtesd of nestr cing the marketing of HFSS foonds
i chikiren oould be problematic as the model was never tested
for this purpose. Therefore, this saedy aimed o explone how
appropriste the SANPM i 25 a food clessifiostion sl for
respulating the: marketing of foods to chikdren in South Afric,.

Methods

The SANPM was compared with four existing, non-industry
nudrient profiling modeds that were designed by natonal gov-
emment departments, academic research groups and  suthori-
BEve organimbons ko restrict e marketing of HFSS foods &
childen. The nuibent profiling models were compared ©
determine whether the models agree on (2) the percentage o

el Triom hiisd wewe orgoona. Faed
b ey 10,1071 TG00 14518004044

5

fonads permiged (overall sricnes) and (h) the type of foods
permitted for child-cinected $ood marketing,

The nutnent profiling modek wsed for comparson

In wtal, five nutrient profiing models were identfied and
included for comparison (Box 1)

Tahle 1 describes the chamdernsios of e above-mentioned
nutrient profiling models. Energy, SFA, sugar (otal or added)
amad Ma/fmilt were umed by all five models i classify foods, Tokal
suger refers o the sum of all inginsic (laciose, fructose and
gabctome)  ond  added sugpm (moncemochermides  and
diisaccharides), and added sypar refers o any sugar sdded o
fonxd by manufacturens, cooks or consumes during processng
or prepamton. A Ror-nuirbie seeeiener is a food additive
{other than a monmace laride or disaccharide sugar), of which
one serving of 55 provides <8 (1-9kal) and 3 sweet @se
equivalent I 5 g of sunoe™,

Nutrient criteria algorithms were developed in Microsoft
Exced 2013 acconding i the food dessficaton oiesia of the
incduiedd nutrient profiling models. Each food fem was indivi-
dhually clemified, acoonding o these nutrient orieria,

Development of a representative food st

Previous sudies indicate that the majority of food advertise
menis om felevision are of savoury snacks, condect onery, sugar-
svestened beverages and Gsdond meak™ v R go it
alm indicate that mutrent profiling models geremally damify
these foods 25 ‘unheakhy’, and that there i ks agreement
etweeen models with regand to the clssficaton of fods sech
=5 cheese, fulloream milk amd mommtriSve, svestemed beve
g, In onder i effectively compare how the incheded
nutrient profiling models cassified a vanety of foods, 2 repre
senttive food st was developed & recommended by the
literamre ™", The repressntative: food lis was developed is sich
2 manmer that @ would alkow the reseanchers to compane the
clamification of 3 variey of foods from varows food groups.
The representative food list inchuded foods advertised on South
African freeioeair pelevison channels in 2004 and foods
mepored by recently published lferture © be oommonly

Fir, all advertised foods (child-direced and adub-dineced)
on freetoeair South Afrkan elevision chanmeds (SABC 1, 2, 3
amad €TV i A4 weere incheded, becaume chikdren ae mot only
expmed o elevision advertismenss mined during  chikd-
direcied programming™. Television recondings on 4 week-
diays (Monday o Thumday) and on Sasrdays from 06,00
22 (W) heours: huring the months of Aprl, Tune, Sepemier and
HMovemnber of 2014 were used. These months were included in
order i capture advertisement changes during the different
semmons and hodidays such 25 Easter and Clristmes, The food
advertimment list consisted of the names of the food producs,
names of the manufacuring compandes, number of advertise
menss reconded during the mmple tme, presence of child
actors in these advertisementss and whether thess advertise
menis wene shown during child-direced programmes. A il
of 1030 food sdvertisements weme mired over the 4-mongh
period. Advertisements wene excluded i they were promoting

d Porifre Library, on 30 jen 2007 st 080442, subject o the Cambridgs Core termms of wia, svalable ol BUsa iwww.combeidge. org) oors'iers.
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Box 1. The five mutrient profiling modds induded in the imvestigation

South African nutriont profiling model {SAVFM)™ . baxed on the moded devekoped by the UK Food Standards Agency (FSA)
and adapted by Food Standards Awsratia New Zealand for the regulaton of health daims. Tn 2012, this modd was adopted by
the South African Nationa] Department of Fleslgh, Drineciom e Food Comgrol, oo support e regulagon of nutrent and)or healh
claims in South Africa. The validity of the model has been demonstrated™ ™, This mode] is 2 scoring mode] that wses acoss-
the-bemrd nutrient criteria,

Uil Kingelom Office of Communication nutrie pofiling model ((om)™ developed in 2005 by the UK FSA and
adopted by Ofoom (e TE regulstory body for commumicetions industries) in 307 o support the regulation of Sood
advestisng during progammes aimed at children under the age of 16 years. This model has been extemively ested and
valickatedd™ ™ onel ix 2 sooring moded that wses across-the-boand nutrtent criieria.

WENY s Regional (ffice jor Eurgpe nutrien grofiling model (REUFP®, 2 nutrient profiling meoded developesd in 2003 by the
WHO regioma l office: for Europe with the amistance and inputs of member gates. The mode] is based on two ecdsting modeds,
the Norwegian modd™ developed by the Norwegian government - adopted by indusry with mincor changes made for
voluntary ressrictions in Norway = and the mode] devedoped by the Danish Fonem of Responsible Food Marketing
Commumications - encdomed by the Danish government for vohmény restctions in Denmark™ Y, The mode] was tested by
Eurcpean member states, The mode is 2 threshobd mode] that uses ot gony-specific nutrtient treshokds.,

WHD s Eadtern Med@errancan Bogplonal Office mmrpqﬁh'm’mndnfju:: nutrient profiling model developed in 2014 by
the WHO Eastern Mexditemanean regional office with the sssigance and inpuss of member saes. The mode] is based on the
REL) muxde] with mincr adaptations as suggesied by the member staies. The mode] is in the testing phase and s a threshokd
o] that umes category -specific nutrient ghreshobds.

South African Department of Health nutrient profiling modd for resricting food marketing o childen™, developed in 2014
by the Soath African Department of Health, Direciomate: Food Conrol, o support ohild-directed food mardketing restrictions in
South Afrikca and published 25 a draft regulation™", The moded & an sdapted nutrient profiling moded . The moded cdamifies
fomids first by using the SANPM (acroes-the-board sooring miodel) and seoond, the TE FBA front-of- pack traffic lght bbeling
cTiteria (categorp-specific muttient threshok) per 100g/100ml for green (ow)™ and then, fmally, the pressnce of mon-
musritive swestmerns, fluaide, frucose and aheminim®?,

Table 1. Cramclerstos of the fve utrant profling modals:

Modake  Typa of modal Chmifrafion oeda  Nusionts io limit I . sl P 0 NCCLITEGHN
SANPM  Scorng Acroms-fwboard Enangy, SFA, iotal sugar, salitia P, Srus, wageda biss, ingumes and muis
Odoom  Scoring Aucres- Fw-boamd Enangy, SFA, iotal sugar, salthia Protein, Sruis, wageta bins, ingumes and s
REU Tremshold Food-ategory specdfic  Enangy, total fal, SFA, added sugar, salthla, MNona

mloohol, NNS
EMAD  Thmshod Food-category specdfic  Enangy, total fal, SFA, added sugar, salthla, MNona

aloohal, NNS
DoHSA  Scorng and Sweshod  Acroms-The-boamd Enangy, total fat, SFA, iotal sugar, saltia, Protein, Sruls, wegetabies, ingumes and muis

MHE, added Suonde and aluminium

S, S cuth Aean ful et proding medel O, Ui B ngrom O s of Commurni il on rulfint profing modet REU, WHOH Ragiceal Of o for Eureps nutren pofing
et M, Aol ewesn, EMAD WHD' Basters MidBrranean Ragiona Of o nuct profing medel, DoHSA, Souh e Depastment of Haalh nutden

profing muel b s eting A s chiliran.

(1) akooholic beverages, coffes, a2 or chewing gum; (2) reail-
en who provided 2 vadety of producs; (3) baby or todkdler
foanchs anad miilkes; aned (4) meal replacement mpplemenss, This
exchemion rsubed in o2 el of 815 advertisements T rketing
137 dlifferent foaod produces.

Second, single food fems and mels commonly consmemed
by South African children (3-18 yeams) were identifieed from
the published bterature™ " and were incheded in g food
liz This resmbed in the identifietion of sSxy additonal
faraad iterme

e Troem b1 zatwewss camisridge rg/ore, Pardinand Poifma Library, on 10 jas 2007 al B8:40b2, subject 12 the Cambridge Cors Barms. of win, avalabbs ol S . cameiige o oS,

poi. g 10101 1 S000T 18515004244

Firally, a food list contining, foods from various food groups
weas ook, Thee food list comsisted of 197 foods, of whidh 137
chanmeds and sigy were foods repored to e commonly cone
smmmed by Smuth African children from the published eratume,

Collection of nuirtional information of foods

The: majority of foods inchuded in the food list were packaged
fruxds. Mutritional information of these foods was sourced from
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the nusrition informmaton paned indosted on the fond fems by
using the George Instimte Data Collection Application version
LI, Mutritional information of fagfood meak, restuant
soarced from the websies of companies. If no nutritonal
information was available on these particular webpages, the
nutritional information of 2 similar food was sorced from the
Condenme Food Grmgreition Tables for South Africa™ ",

Statistical analyses

The proportion of fosls allowed by each nutrient profiling
mosde] i be marketed o children was caloulted, and the
overall pairwis agresment etween the models was asemed
by wsing Cohen's o coeficient. Agresments wene assesed as
foallorwes: 0-00=-0-20 “slight, 021 =040 Fair’, -4 1=-0-60 ‘modere’,
061 =00 “submantial” and 0-81-1 “abmest perkcd™,

The inchuded foods were divided into food groups on the
hamis of the revised South African Food-Based Distary Guide-
lines (SAFBDGI™, The main purpose of the SAFADG & o
guide the Sputh African public to choose healthy’ diess, which
implies that these dies are adeguate, meet all nument
reguirements and proec people against the development of
dhietrelated, monconmunicable diseses™ . By keeping the
main purpose of the SAFRDG™ in mind os well 25 the oon-
tribution of megar-svestened bevemge conmmption o added
sugar inmke™" and obeiy™™ of children, the following eight
fonad ggronspe woere chosen: starchy fiools (hresds, grains, pos-
foes anad ceneals) rogeabies, ol and logumes, mile and

2155

dairy froducts; meal and cpgps, fak and ol (margarines,
conking oils and peanut butter); comroiie disbes (oods com-
poesed of e from mone than one category such s beefsew);
sugar-aveekened bererges; and finally HFSS foods (foods that
are not pant of the SAFRDG for heakhy eating such 25 sweess,
comfectiomery and svoury snacks ). For each type of food in the
fouxd groups listed above, the number of mutrient profiling
midels that woukd allow the food o e marketed to chil dren
was cakoulated,

Results

O e ﬁlﬁh’:dndwrliﬂanuiﬂcmd. 125 {208 weemre aximed
dhuring chiki-direced progammes and 200 (43 T%) umed child
actor ™ The most frequenthy advertised foods were fonds
from the HFSS focds (51-5%), compostie disbes (14%) and
sugaraveckened barermges (1346 %) food groups The majority
of foods reported by literature i he frequently conmmed by
South African children were from the FPSS foods (2784 %) and
wepetabie, fruds and legumes (2059%) food groups.

Fig 1 ilhustrates the percentage of fonds from each food
group, which will be allowed for marketing o chikien when
applying the five nutrient profiling model., Interestingly, the
TroHEA mode] oniy alkows foods from the ssarchy foods (55%)
and regpdable, fruit and bpume (GO%) food groups o be
marketed o chikdren, wheress the SANPM allows selection o
froxexd froom alll the fosad groups: i he marketed o children, The
percentage of s allowed for child-dinected food madetng
from the mdk and datny groups mnged fom 0% (DoHEA) ©
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T5% (SANPM). The only models allowing foods from the FFSS
Sfoody and supgar-onectmed  Bverages food  groups o be
marketed to children wene e SANPM (11%) and TUndted
Kingdom Office of Commumication nutrient profiling mode]
(Ofoom) mudels (11 %, respectivehy).

Tahle 2 mummarises the explanations for differences in food
climifieion by the inchdsd numient profiling model, For
exmple, bran flakes (hreakfas cereal) was restriced  for
markefing by the WHO's Regional Office for Eumpe nutrient
pﬁh‘grﬂ:ﬁd{mﬂﬁumﬂhh,hmﬂuﬂmmm
Regional Office nuirient profiling mode (BIRO)  models
becameme of the high Ma content of this specific food prodect.

Table 3 indicates tat an almost perfect paimwise agresment
was found betwesn the SANPM and the Ofoom models, and 2
e rate agreament between SANPM, BEL and EMBO mocdeds.
The: SANPM shorwed no agresment with the DoFSA model.

T}umml:mﬁmdmﬁﬂmmlmﬁ
the sirictest. This model allowes omdy 6% of foods on e food list
i e marketed w0 chikiren, The REL and EMRBO mosdeds, which
are oot gy -pectic nutient theshold models, allow 32 and
20%, rempectively. The most lnient models wene the o
sss-the-boand sooring models - ge SANPM mode that
alkowes 45% of the foods o be madketed to chikiren and the
Oficom mode] that allowes 42%.

Dris cussion

The main finedings eif this smudy were that the incluled nusiens
jprofiling moxlels varied considerably with regand to their overall
sirictmess, and that the DoHSA model is by far the sricess
mutrient profiling mode] and the SANPM is the most lenient with
reggard i ressricting the marketing of foods to children in Soush
Africa, Other research sudies have abo compared nusrent
profiling modeds for the: purpose: of restricting the marketing o
‘unhenhy’ foods to children®57 3% The pexenmge of foods
allowed to be marketed o chilkdren, aooonding o Sobonough
ef al. ™, ranges from 24 to 3988 % amd, scoonding to Raymer
et al™ from 476 o B83%. A ressarch saudy conducied by
Brinsden & Iobsein®™ abo compared mumen: profiling
miodels but classified fods previowsly permited to be adyver-
tised in the USA, and repored that the percentage of foods
allowed i he marketed o children mnged from 14 o 49%
Ancther output in which the inchuded nutrient profiling
mindels differ, regandiess of geir overall stricmess, is the ype o
froexchs e mexdeds wonld permit for marketing o childen™>,
The nurient profiling models generally agree that foods such as
sweets, savoury sacks and sugprewesiened beverages shoukd
e resriceed for marketng o childen, However, the modes
displayed ligle agreement on the type of foods that should be
permitied for marketing o children a5 the damification of foods
such =5 fulloream mik, cheese, swestened yogurt, Gnmed
peaches, brealdast cereals, etc. were undecided. Scatomough
ef al®™ and Rayner of al™ compered nutient profiling
models by usng 2 representative lig of foods that werne
acvestised dhuring chiki-clirected programmes in 2008, Similar o
oo fimcdingrs, the miodeds inclwded in thes r sudy agreed on foods
that should not be alkowed to be marketed o children (sugany
and fatty focds, mosdly snacks and confectioneny); however,

et frem bt zctews srglean. P
i e/ 101 611 HS000T1 14518004244
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the models have shown lisle agreement on foods allowed for
marketing. In contras, the nuttient profiling maodeds oommpa red
by Brinscen & Lobsein™ found lide agreement on both foods
permitied mnd not permiged o be marketed to children. Dis-
crepancy in the findings was agrbuted o incheding nustrient
profiling miodeds devedop ed by both governmens amd the food
ity Gewernmentded nustient profiling medels ane
significandy more restrictive than indestry-led nuttient profiling
miodels becaume of their sricer sugar and Na/sak criera. In
comparism o the findings of previows research aicks, the
SANPM is rather leniens when it i applied for resricing the
marketing of HF3S foods o chikinen, Rayner of al™ defined a
sirict nuirient profiling model - 2 mode] thet classifies mos:
ﬁmﬂw:n'&nﬁﬂhﬁ.mﬂlsmmmﬂhﬂtmﬂ::ﬂ
25 2 redatively strict moded, even though certain foods from food
group s generally considerd to be unheakhy’ (sugar-eetened
berermges and HFES foels groups ) were pemmiged for marketing
2 chikdren, The DoHEA model is very sirict and permis a few
threshold criteria ™ of the ToHSA mode] were the min ramon
foor it stringency.

Nutrient profiling models differ in both their sricness and the
type of foods they would permit for marketing w chil dren
hecmume of the diferences in thedr respecive srucures. These
differemces inchode the nutriens used, the member of food
categories the model conmins, the type of model (aooss.
thee-hard car ot gony-specific) and the additional o swsificton
criteria. I this resesrch article, the aooes-the-board nutrient
jprofiling models (5 ANPM and Ofcom miosdeds ) were found o e
mmacore: lemient tham the: cate gy -specific muodels (REL and EMRO
mrueache bs) . This coudkd e beconeme of the fact that acnoss the-board
sooring nutrient profiling modeds motivate the fact that certain
fouod groups shoukd be smen more ofen than ohes by
apphying the same definiton of “unhes iy o all food groups.
This motivation, however, means that foods such o5 non-
nutritive, sveetened beverages and cermin fruit ices from the
sugarspeckned brverages and HFSS foods groaps are per-
miged to he marketed 1 children by the SANPM and Ofcom
models This s in contras with category-mpecific threshaold
mindels that motivate e hier’ foods within @ food group o be
chosen more ofen by applying  different  definiiom o
‘unhemkhy’ & different food  goum©T. Caegoryapecific
nutrient profiling models abo prohiit cerain food goups
surh @ swees, confectioneny, fmit juices and edible ices from
heing marketed to chikdren imespective of their nutfient con-
ent This is becouse of the fact that these nutrent profiling
e ds indened i motivate the public o ather choose healthier”
fooxds From ford growps proven o e essential componsngs @
Teemlthy” chiess 7Y,

Nutrient profiling models are alsn mow wsed by the food
industry @ re-ormulate food produces. However, oomosmes
have been mised that in onder to pas” some of the nutbent
profiling modely’ clssfication criera, cemin foods tat
ardinarily woud not ‘pas the mufrient profiling modds
clamification will now be developed™, Such foods indude
highhy-processed food producds with lge or no nutntional
vahe or foods artificially fotified with ingredienss comidered
heakhy. In onder to prevent mech foods from “pessing the

dinand Poifrma Library, on 10 jam 2007 st 08, subject 1o the Cambridge Cors tarms. of uis, availabbs ol b e, camieidge. org tor s,
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Tabls 2. Exarmples of foods of which e dassficaton by nusient prodiing modals diflersd

Food groups

[Foods for which dassificaton difiemd

Husient poiling model

SANPM  Odom  AEU EMAOD DoMHSA

Fiasson wihy marketing 1o children is not panmined

Smhy foods

Milkc s clainy

Muat and eggs

Fais and oils

Sugar-sasmansd Hivermges
HFES foods

Bran fiaioes
Com fialms
Ot

Cheosa, Cheddar
i, il oo
i, ot

Voguet A, swes tened

“Vogurt B, swestoned Jem added sugar

Chickoon, meat and skin, roasied

Tura in vegetable ol

Aapessed of

[Py rem turted. msdium St spresd (50 % 1)

[Enaingy drink, non-nutite svwsoten od
[Fruit iom, crange fimwoured

Custod o i S umsd

R

-

o

B

(Y

X

L

X

L

X

LR

L

Theesholds eomeded:

Thmshold for total iat ecosaded
Scom eeneed ed: Ocom Thmsholds:
«  Totl far AEL, EMAO and DoMHSA
= EFA:AEU EMAD and DoHEA
= Sodium: RELL EMAO and DoHSA
Thmsholds woomaded:
= Total fat AEL, EMAD and DoMHSA
» SFA: DoMSA only
Thmshold excaaded:
» Tomd far DoHSA
= EFA mxopeded: DoHSA
Thmshold exceaded:
= Added sugar: REL and EMAD
= Total sugar: DoHESA
Sodum: EMAO

Faod categary not parmitied: FIEL and EMAOThreshokd exce aded:

= Total sugar: D

Food categary not parrmimsd: AEL and EMAOThreshold axos sded:

= Total sugar: DoHSA

SANP, South,

Dol ol T

REL, WO Ragional Offies br

i i,
s ot it profing met, DoHELA, South A Dopartnant of it culrbit peoling modsl e rading Do makding © chlden
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Table 3. Parsisa « values calouilated for T e models

SANFM REU EMAD DoHER
Odcom og4ag= Od8a= o417 a7
SANPM O4ma= o4a7 o181
REU ossg~ o2s1*
EMAD o7

Euurops nutrant profling mode, EWRO, WHO Saem Medbamanean Fugi
O mabvieet peofling mode. DoHSA, Seuh Adsas o Haalts
Lt peciing moal be mdcting fonel mirting 1 chidin: Oleom, Unlict
Eargm Offics of Communcalion pusent profiing maa: *, kir =, moderae
=4 gubgianinl =, amosl pedee™_

sedecied nuirient profiling model, policymalens are wged ©
adapt the chosen moadd by inchuding additional desification
writeria. Excheionsam thus made o the mode] or additional food
categries are added. The SANPM was adaped by the Soush
African Tepartment of Feslth, Drireciorate: Food Congrol inonder
i cremie the proposed DeddSA mede] (Box 1) The proposed
DHAA model uses the SANPM as the fim clasdfication step
foall coved by the 1K Foxd Stanclands Agemey frong-of ya ok traffic
light labwelling criteia for green (o™, The DHSEA model ale
mmmmmmm“m
noTrnutTitve svestmer oriterion resubed in some of the fods
permitiexd for masketing by the SANPM i be exchuded by the
ThHAA model. The use of on-miritive svesenes in e fight
against childhood obesty is, however, unceszin, =5 the ume of
TSI Ve ST elemeTs i mrﬂ:dl‘gmm while
oehers are agzine @7 The sddisonal numiens dhreshokd
criteria™™ of the ToHEA mode mesm that certin Soods geneally
oonsidered a5 emential components 0 2 heakhy diet, such as
apples and lovw-fat milk, ar cewified 25 unhealthy’, 1t i, there
fres, o utment importance that policymakers are avare of the @
that sdapmtions made to nuttent profiling modeds could e -
thvedy affect the way in which they camify foomds, which in resum
o, Tt cam e conchaced thoe the adiitiona | threshold criteria™® of
the DoHSA mode] are very sirict and allow 2 few foods o be
mrarkesed o chikieen.

Mutrient profiling models do not only vary in the way that
they have: been construced but also to de degpree inwhich they
have been valdsted®. Unfotunsely, waldity wsing o
nutrient profiling models i Imied, and no gokd sandand for
mmeming the way in which nutrient profiling models clamify
foxxk exigs ), The Ofom mexdel has been exensvely
fesed T I 5 oot d ™ for the Putpose of regu-
lating the: markesing of foods to ohildren, When oompa ring the
SANPM with the Ofcom model, an abmost perec pairwise
agresment was found (oonstruct validity), This was, however,
expecied a5 the models ane based on one another, Bren so,
heere e sl distinet differences between the models, akhough
they have the mme basic principls. The Ofoom moadel oass-
heverages). The SANPM has an additional food ctegony for
cheese and processed dheese with 2 Ca content 5320 mg 100y,
wctitibe orils, el oil snesd, mangrine and b, Foods wishin

pdied From bt s argioon. Faed
bk gy 101071 TG00 14518004244

M. Wicks of al.

this oo categpory are allowed 1 obiin 2 higher soom i oom-
parison with that of foods in the other food ctegories bemause o
the: naturally high il energy, totl Gt and SFA content of these
S, Thiis achditiomal food catesgory means that the parcentage of
ol permmitiesd by the SANPM and Ofvom maodels from the mile
arl dairy (alkowing 75 and 58%, respectvely) and fors and ol
(allowing 30 and 0%, respectively) goups vaied conskdenby.
A mulerate pairwise agresment was found hetween the S ANPM
amad the RET] and EMRO mosdels; these modeds also classify foods
from thee fiaee amel ofls Sood group smilary, No sesteally sig
nificant level of agreement was found between the SANPM and
thee DiaFR A musdeds; the DoFSA moddel sl prohibis amy of the
fosoncds inchuded in the mile and dairy and ey and ofs foosd
grups i be marketed o chikiren, Available data indicate: that
the intake: of milk and Ca by South African children is low due o
thee price of cetain duiry pradwcs and lack of knowdedge on the
mustrisicnal vahue of mill aned diny produces. The sccessihiliy and
affordabiliy of highly-processed packaged foomds ane inonessing,
and therefore it @n be argued that the threshokb of the choven
nutrient profiling model be st appropristely so that cerain
cheeses and yogues with ligle added spgpr be allowed for
marketing 0 childen

The: compaison hetween the nutrient profiling models pro-
SANPM for chiki-direced food madeting regulatons and high-
msdeds. The comparison alsy emphasised the mporance o
exing 2 mirent profiing model hefore implemenstion inin
pulicy. However, the limistion of such 2 comparison should alo
e takoemn inin oomeskceration s more validiny sudies are needed o
confirm the inchuded mettent profiling models” sooumcy with
regard i clamifying or mrking the heakhines of foods The
WHO recommmenss that the mutrient profiling mode] being wesd
i regulse the marketing o foods 1 chikdren shoukd align with
the: Food-Based Dhetary Guidelines of the coamtry in which & is
indenced for wset ™, Tt aoukd, theredone, e arguedthat the mutten:
proofiingy model umesd fro regpula e the marketing of fosds o chl-
diren in Seuth Africa should pemmit healthy” foods within the fod
gmupes that the SAFEDG pomote. The SANPM aligned well with
thee SAFHTNG ehering the valiciny tesging Sor megent andfor healh
claim reguiatory we™, However, no validty esting of the
DrdHEA mode] has been conducted to date.

Limitations

The analysis reported in this antide ondy inchded food adver-
Haements brosdosed on freetoair South African elevision
chanmels amd foods commonly conmumed by the targeted
popubtion =5 identified from published lEerature. Foods
marketed to chikiren through other forms of marketing, such as
radio brosdeasss, prochuct placemenss, prodect packaging amd
indermet adverbsements, were nof incheded, @nd oross-oonginend
fouxd marketing through intermational televison chanmeds were
almn mot incheded,

Condusgon
The nutrient profiling models inchuded in this aticle vary
comsiderably in both the otal amount of foods and the type o

d Peorifrra Library, on 50 jan 2007 at 08040k, subject o the Cambridge Core termms of wim, svallable 8t B feww, comieicge. org) o,
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fomks allowed for marketing to children, The SANPM, already
socepted and used by the South Afhican food industry as the
firt sereening process to determine a food produc’s oligihilioy
for 3 nutrient andfor heakth caim, & appropriate as the fimt
soTeening process for regulating the ma ke ting of HFSS foods o
childmen, The SANPM displays the best agresment with the
Ofioom mide] and it permits certain dairy produces such s kow-
fat yogurt i e marketed i children. However, furthes research
is recommended i amess the validity of the SANPM and o
deved op an evidenoe hased framework o essist inthe exchsion
of cerain highly processed foods thet are nduded by the
SANPM owing to limited nutrigonal valees (such 25 energy
dirink= with non-miriive swestemnen),
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ADDENDUM 3: CONTENT AND STYLE GUIDELINE FOR APPETITIE
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. Editorial Board p.2
™ Guide for Authors p-4
TSSH: 015955883
DESCRIPTION

Appetite is an international research journal specializing in cultural, social, psychological, sensory
and physiolegical influences on the selection and intake of foods and drinks. It covers normal and
disordered eating and drinking and welcomes studies of both human and non-human animal behaviour
toward food. Appetite publishes research reports, reviews and commentaries. Thematic special issuas
appear regularly. From time to time the jounal carries abstracts from professional meetings.

Research areas covered include:

* Psychological, social, sensory and cultural influences on appetite
# Cognitive and behavioural neurosdence of appetite

+ Clinical and pre-clinical studies of disordered appetite

* Nutritional influences on appetite

+ Food attitudes and consumer behaviour

* Psychology and ethnography of dietary habits

* History of food cultures

Benefits to authors
We also provide many author benefits, such as free PDFs, a liberal copyright policy, special discounts
on Elsevier publications and much more. Please click here for more information on our author services .

Please see our Guide for Authors for information on article submission. If you require any further
information or help, please visit our support pages: http://support.elsevier.com

AUDIENCE

Psychology, Social Research, Neuroscience, Physiology, Nutrition, Sensory Food Science

IMPACT FACTOR

2014: 2,691 © Thomson Reuters Journal Citation Reports 2015
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GUIDE FOR AUTHORS

We now differentiate between the requirements for new and revised submissions. You may chooss to
submit your manuscript as a single Word or PDF file to be used in the referesing process. Only whan
your paper is at the revision stage, will you be requested to put your paper in to a 'correct format’
for acceptance and provide the items required for the publication of your article.

To find out more, please visit the Preparation section below.

INTRODUCTION

Full length papers
Full length papers including empirical reports and theoretical reviews are published. Reviews may be

of any length consistent with succinct presentation, subdivided as appropriate to the subject matter.

Special Sections or Issues

Proposals for a themed collection, symposium or commentary should be sent to the Contact Editor
and appetitei@elsevier.com, listing provisional authors, titles and lengths of papers and suggesting
Executive, Advisory or Guest Editors with a timetable for recorded peer-reviewing, revision and
transmittal in the format required for publication. The reviews or reports in a special section or issue
will be subject to the normal process of peer-review.

Commentary sections
Commentary sections may include a keynote paper, brief comments and reply.

Conference Abstracts

Conference Abstracts in guest-edited sets from international multidisciplinary conferences are
sometimes published. All the abstracts in a set must be limited to a total word count of ne more
than 200 (4 per page) and formatted as a single paragraph with no subheadings. The abstract starts
with the title {maostly in lower case), name(s) of author(s) (upper case) and one postal address,
complete with postcode and country, followed on the same line by one stand-alone e-mail address.
Any acknowledgements or references are included within the paragraph: between the dted author(s)
and year can be placed the abbreviated title of the journal, volume and pages. Tables, Figures and
footnotes are not allowed. A published abstract should not promise findings or discussion, nor refer
to presentation at the meeting. The title of the mesting as the main title, the location and dates as
a sub-title must be provided to form the heading of the set of abstracts. Any session titles, special
lectures or other material must fit into the format and word count for the abstracts in that set.

Please note that questionnaires and interview protocols (in Figure form) are not published.

Authors should submit their articles electronically at: http://ees.elseviencom/appetita/.
BEFORE YOU BEGIN

For information on Ethics in publishing and Ethical guidelines for journal publication see
https: ffwerw. elsevier.comy/ publishingethics and https://www.elseviern.com/joumnal-authors/ethics.

If the work involves the wuse of human subjeds, the author should ensure that
the work descibed has been carried owt in accordance with The Code of Ethics
of the Wordd Medical Association (Dedaration of Helsinki) for experiments imvolving
humans, http://fwww.wma.net/en/30publications/10policies/b3/index.html; Uniform Requirements
for manuscripts submitted to Biomedical joumals, hitp://weww.icmije.org. Authors should include a
statement in the manuscript that informed consent was obtained for experimentation with human
subjects. The privacy rights of human subjects must always be observed.

All animal experiments should be carried out in accordance with the UK. Animals (Sdentific
Procedures) Act, 1986 and associated guidelines, EU Directive 2010/63/EU for animal experiments,
or the National Institutes of Health guide for the care and use of Laboratory animals {NIH Publications
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Mo, 8023, revised 1978) and the authors should dearly indicate in the manuscript that such
guidelines have been followed. All animal studies need to ensure they comply with the ARRIVE
guidelines. More information can be found at http://www.nc3rs.org.uk/page.asp?id=1357.

All authors are requested to disdose any actual or potential conflit of interest including
any financial, personal or other relationships with other people or organizations within
three years of beginning the submitted work that could inappropriately influence, or
be perceived to influence, their work., See also https://www.elseviencom/conflictsofinterest.
Further information and an example of a Conflicc of Interest form can be found at:
http://service. elsevier.com/app/ answers/detail/a_id/286/supporthub/publishing.

Submission of an article implies that the work described has not been published previously
{except in the form of an abstract or as part of a published lecture or academic thesis or as an
electronic preprint, see https://www.elsevier.com/sharingpolicy), that it is not under consideration
for publication elsewhere, that its publication is approved by all authors and tacitly or explicitly by the
responsible authorities where the work was carried out, and that, if accepted, it will not be published
elsewhere including electronically in the same form, in English or in any other language, without the
written consent of the copyright-holder

Authors are requested to dedlare if their work has been peer-reviewed previously, and if so they are
encouraged to supply along with their manuscript files their responses to previous review comments.

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

COnly in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Upon acceptance of an article, authiors will be asked to complete a "Journal Publishing Agreement’ (for
more information on this and copyright, see https://www.elseviencom/copyright). An e-mail will
be sent to the corresponding author confirming receipt of the manuscript together with a "Journal
Publishing Agreement’ form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations
{please consult https: //vwww.elseviern com/permissions). If excerpts from other copyrighted weorks are
included, the author(s) must obtain written permission from the copyright owners and credit the
source(s) in the article. Elsevier has preprinted forms for use by authors in these cases: please consult
https: ffwerw. elsevier.com/ permissions.

For open access articles: Upon acceptance of an article, authors will be asked to complete an 'Exclusive
License Agreement’ (for more information see https://www.elsevier.com/OAauthoragreement).
Permitted third party reuse of open access artides is determined by the author's choice of user license
(see hittps:/www.elseviern.com/openaccesslicenses).

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. For more
information see https://www.elsevierncom/copyright.
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You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Elsevier has established a number of agreements with funding bodies which allow authors
to comply with their funder's open access policies. Some authors may also be reimbursad
for associated publication fees. To learn more about existing agreements please wisit
https: //vwerw. elsevier. com/fundingbodies.

This journal offers authors a choice in publishing their research:

Open access

* Articles are freely available to both subscribers and the wider public with permitted reuse

* An open access publication fee is payable by authors or on their behalf e.g. by their research funder
or institution

Subscription

* Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs (https:/fwww.elsevier.com/access).

* No open access publication fee payable by authors.

Regardless of how you choose to publish your artide, the journal will apply the same peer review
criteria and acceptance standards.

For open access articles, permitted third party (rejuse is defined by the following Creative Commions
user licensas:

Creative Commons Attribution (CC BY)

Lets others distribute and copy the article, create extracts, abstracts, and other revised versions,
adaptations or derivative works of or from an article {such as a translation), indude in a collective
work [such as an anthology), text or data mine the article, even for commercial purposes, as long
as they credit the author(s), do not represent the author as endorsing their adaptation of the article,
and do not modify the article in such a way as to damage the author's honor or reputation.

Creative Commons Attribution-NonCommercial-NoDerivs {(CC BY-NC-ND)

For nen-commercial purposes, lets others distribute and copy the article, and to include in a collective
waork (such as an anthology), as long as they credit the author{s) and provided they do not alter or
madify the article.

The open access publication fee for this journal is USD 2600, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Authors can share their research in a variety of different ways and Elsevier has a number of green
open access options available. We recommend authors see our green open access page for further
information (http://elsevier.com/greencpenaccess). Authors can also self-archive their manuscripts
immediately and enable public access from their institution's repository after an embargo period. This
is the version that has been accepted for publication and which typically includes author-incorporated
changes suggested during submission, peer review and in editor-author communications. Embargo
period: For subscription articles, an appropriate amount of time is needed for journals to deliver
value to subsoribing customers before an artide becomes freely available to the public. This is the
embargo period and it begins from the date the article is formally published online in its final and
fully citable form.

This journal has an embargo period of 24 months.

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require editing
to eliminate possible grammatical or spelling emors and to conform to correct sdentific
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English may wish to use the English Language Editing service available from Elsevier's
WebShop (http://webshop.elsevierncom/flanguageediting’) or wvisit our customer support site
(http://support.elseviercom) for more information.

Appetite publishes research acoss the spectrum of biclogical to cultural influences on eating. Both
sorts of influences interact with sexuality. Appetite encourages attention to these interactions. To
this end, authors are asked: to use "sex” rather than "gender”™ to describe indicators of biclogical
sex, including sex chromosomes, gonads, internal reproductive organs, and external genitalia, and
to consider using, in addition to "male” and “female,” "intersex” or "other" for combinations of these
indicators that do not fit male and female; and to use appropriate terms, such as gay, lesbian, bisexual,
transgender, etc., to describe subjects' sexuality if the research addresses this.

Our online submission systermn guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's dedsion and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/appetite/.

Please submit, with the manuscript, the names, addresses and e-mail addresses of three potential
referees along with your reasons for suggesting them. Note that the editor retains the sole right to
decide whether or not the suggested reviewers are used.

PREPARATION

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the referesing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referses to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

Appetite has published an editorial with guidelines on design and statistics, which authors are
encouraged to consult.

There are no strick requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author({s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to comrect.

There are no strict formatting requirements but all manuscripts must contain the essential elements
neaded to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your artide includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Please ensure your paper has consecutive line numbering, this is an essential peer review
requirement.
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Figures and tables embedded in taxt
Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file.

Mumber all the pages of the manuscript consecutively and make sure line numbears are included too.

Use of word processing softwars

Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared in
a way very similar to that of conventional manuscripts (see also the Guide to Publishing with Elsevier:
hittps: /v, elsevier com/guidepublication). See also the section on Electronic artwork.

To avoid unnecessary ermors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsecdtion is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referendng text: refer to the subsection by heading as opposed to simply "the text'.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detziled literature
survey or a summary of the results.

Matarial and mathods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.

Results
Results should be clear and condise.

Di )
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions

The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

Appendices are not encouraged. Critical details of Method should be described in that section of the
manuscript.

+ Title. Concise and informative. Titles are often used in information-retrieval systems. Awoid
abbreviations and formulae where possible.

* Author names and affiliations. Please clearly indicate the given name(s) and family nama{s)
of each author and check that all names are accurately spelled. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, induding the country name and, if available, the
e-mail address of each author.

* Corresponding author. Clearly indicate who will handle correspondence at all stages of referesing
and publication, also post-publication. Ensure that the e-mail address is given and that contact
details are kept up to date by the corresponding author.

* Present/permanent address, If an author has moved since the work desaibed in the article was
done, or was wvisiting at the time, a "Present address’ (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.
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A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the artide, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then dte the author(s) and year(s). Also, non—standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself. As per the
journal style, the abstract text should not be more than 280 words {1500 characters including spaces).

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h * w) or proportionally more. The image should be readable at a size of 5 =
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. See https://www.elsevier.com/graphicalabstracts for examples.

Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best
presentation of their images and in accordance with all technical requirements: Illustration Service.

Immediately after the abstract, provide a maximum of & keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, "of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavaoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Collate acknowledgements in a separate section at the end of the artide before the references and do
not, therefore, include them on the title page, as a footnote to the tile or otherwise. List here those
individuals who provided help during the research (e.g.. providing language help, writing assistance
or proof reading the article, etc.).

Units

Follow internationally accepted rules and conventions: use the intemational system of units (SI). If
other units are mentioned, please give their equivalent in SI. The one exception to this rule is that
energy may be expressed in kilocalories (kcal) or joules.

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
mare conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text].

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Elactronic artwork

General points

* Make sure you use uniform lettering and sizing of your original arbwork.

# Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbal, Courier

« Number the illustrations according to their sequence in the text.

# Use a logical naming convention for your artwork files.

» Indicate per figure if it is a single, 1.5 or 2-column fiting image.

* For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.
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# Please note that individual figure files larger than 10 MB must be provided in separate source files.
A detziled guide on electronic artwork is available on our website:

https: //vwerw. elsevier. com/artworkinsbructions.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as’ or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as "graphics’.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

# Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resclution is too low.
* Supply files that are too low in resolution.

* Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted artide, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., SdenceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed wersion. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted articdle. Please
indicate your preference for color: in print or online only. For further information on the preparation
of electronic artwork, please see https://www.elsevier.com/artweorkinstructions.

Elsevier's WebShop (http://webshop.elseviencom/illustrationservices) offers Mlustration Services
to authors preparing to submit a manuscript but concerned about the gquality of the images
accompanying their article. Elsevier's expert illustrators can produce scentific, technical and medical-
style images, as well as a full range of charts, tables and graphs. Image "polishing’ is also available,
where our illustrators take your image(s) and improve them to a professional standard. Please wvisit
the website to find out more.

Figure caplions

Ensure that each illustration has a caption. A caption should comprise a brief tile (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules.,

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should indude a substitution of the publication date with either "Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Weab refarences

As a minimum, the full URL should be given and the date whien the reference was last accessed. Any
further information, if known (D01, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.
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References in a special issue
Please ensure that the words "this issue' are added to any references in the list {and any citations in
the text) to other articles in the same Special Issus.

Refarance management software

Most Elsevier joumals have their reference template available in many of the
most  popular reference management software products. These indude all products
that support Citation Style Language styles (http://citationstyles.org), such as Mendeley
(http:/ M www.mendeley.com/features/reference-manager) and Zobero (hittps://www.zotero.org/), as
well as EndMote (http://endnote.com/downloads/styles). Using the word processor plug-ins from
these products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the sample references and
citations as shown in this Guide.

Users of Mendeley Desktop can easily install the reference style for this journal by dicking the following
lirke:

http://open.mendeley.com/use-dtation-style/appetite

When preparing your manuscript, you will then be able to seledt this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting

There are no strick requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author({s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct. If you do wish to format the references yourself they should
be arranged according to the following examples:

Refarance style

Text: Citations in the text should follow the referencing style used by the American
Psychological Association. You are referred to the Publication Manual of the American Psychological
Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from
http://books.apa.org/books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville, MD
207284, USA or APA, 3 Henrietta Street, London, WC3E BLU, UK.

List: references should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters "a', 'b', 'c’, etc., placed after the year of publication.

Examples:

Reference to a joumal publication:

Van der Geer, J., Hanraads, J. A. 1., & Lupton, R. A. (2010). The art of writing a sdentific article.
Journal of Scientific Communications, 163, 51-59.

Reference to a book:

Strunk, W., Jr., & White, E. B. {2000). The elements of style. (4th ed.). New York: Longman, {Chapter
4).

Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. 5.
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281-204). New York: E-Publishing
Inc.

Journal abbreviations source
Jourmnal names should be abbreviated according to the List of Title Word Abbreviations:
http:/fwww.issn.org/services/online-services/access-to-the-lbwa/.

Elsevier accepts video material and animation sequences to support and enhance your sdentific
ressarch. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the artide. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum
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size of 150 MB. Video and animation files supplied will be published online in the electronic version
of your article in Elsevier Web products, induding ScienceDirect: hittp://vwwww.sciencedirect.com.
Please supply 'stills’ with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction pages at
https: /M vwwrwi.elseviern com/artworkinstructions, Note: since video and animation cannot be embedded
in the print version of the joumnal, please provide text for both the electronic and the print version
for the portions of the article that refer to this content.

The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online artide on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words and
to help readers understand what the paper is about. More information and examples are available at
https: //vwerwi.elsevier com/audioslides. Authors of this journal will automatically receive an invitation
e-mail to create an AudioSlides presentation after acceptance of their paper

Supplementary material can support and enhance your scientific research. Supplementary files
offer the author additional possibilities to publish supporting applications, high-resolution images,
background datasets, sound dips and more. Please note that such items are published online exactly
as they are submitted; there is no typesetting involved (supplementary data supplied as an Excel
file or as a PowerPoint slide will appear as such online). Please submit the material together with the
article and supply a concise and descriptive caption for each file. If you wish to make any changes to
supplementary data during any stage of the process, then please make sure to provide an updated
file, and do not annotate any corrections on a previous version. Please also make sure to switch
off the Track Changes’ option in any Microsoft Office files as these will appear in the published
supplementary file{s). For more detailed instructions please wvisit our artwork instruction pages at
https: f/vwerw. elsevier. com/artworkinstructions.

Elsevier encourages authors to connect articles with external databases, giving readers access to
relevant databases that help to build a better understanding of the described research. Please refer
to relevant database identifiers using the following format in your article: Database: xxxx (e.g., TAIR:
AT1G01020; CCDC: 734053; PDB: 1XFN). See https://www.elsevierncom/databaselinking for more
information and a full list of supported databases.

The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

& E-mail address

+ Full postal address

All necessary files have been uploaded, and contain:

* Keywords

# All figure captions

# All tables (including title, description, footnotes)

Further considerations

# Manuscript has been "spell-checked' and 'grammar-checked’

+ All references mentioned in the Reference list are cited in the text, and vice versa

* Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

Printed version of figures (if applicable) in color or bladc-and-white

* Indicate clearly whether or not color or black-and-white in print is required.

For any further information please visit our customer support site at http://support. elsevier.com.

AFTER ACCEPTANCE

The Digital Object Identifier (D01} may be used to cite and link to electronic documents. The DOI
consists of a unigue alpha-numeric character string which is assigned to a document by the publisher
upon the initial electronic publication. The assigned 01 never changes. Therefore, it is an ideal
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medium for citing a document, particularly "Articles in press' because they have not yet received their
full bibliographic information. Example of a comecty given D01 (in URL format; here an article in the
journal Physics Letters B):

http://d=.doi.org/10.1016/].physleth.2010.09.059

When you use a MO to create links to documents on the web, the DOIs are guaranteed never to
change.

Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential intreduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

The corresponding author at no cost, will be provided with a personalized link providing 50
days free access to the final published version of the article on ScienceDirect. This link can
also be used for sharing via email and social networks. For an extra charge, paper offprints
can be ordered wvia the offprint order form which is sent once the artide is accepted for
publication. Both comesponding and co-authors may order offprints at any time via Elsevier's
WebShop (http://webshop.elsevier.com/myarticleservices/offprints). Authors requiring printed copies
of multiple articles may use Elsevier WebShop's "Create Your Own Book' service to collate multiple
articdles within a single cover (http://webshop.elsevier.com/myartideservices/booklets).

AUTHOR INQUIRIES

You can track your submitted artide at https://www.elsevier.com/track-submission. You can track
your accepted article at hittps://www.elseviencom/trackarticle. You are also welcome to contact
Customer Support via http://support.elseviencom.

& Copyright 2014 Elsevier | http:/fwww.elsevier.com
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