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ABSTRACT

Introduction: There has been a worldwide increase in the consumption of processed foods in
low- and middle-income countries. Processed foods are now easily available and accessible
with the increased presence of transnational corporations, urbanisation and improving
economies—all essential drivers of the nutritional transition. Ultra-processed foods and
beverages (UPFB) have been identified as a significant contributor to total dietary energy and,
in specific settings, the biggest source of sugar for infants and young children. High
consumption of free sugars in early childhood is associated with poor health outcomes,
including early childhood caries, overweight/obesity and an increased risk of developing other
non-communicable diseases (NCDs). Furthermore, the first years of a child’s life are important
for getting accustomed to various tastes and textures that determine food choices later in life.
Unfortunately, Uganda has been slow in addressing NCD nutrition-related health issues, thus
risking a double burden of diseases. For example, there is no data on current infant and young
child feeding practices regarding commercial food products. However, some regions that are
advanced in addressing unhealthy -dietary practices,like Europe, have adopted WHO
international guidelines and recommended promoting optimal infant and young child feeding.
Aim: The present study aim was to establish infant and young child feeding practices among
urban/peri-urban children aged between 6 and 36 months with a special focus on commercial
baby foods. Additionally, to examine the adherence o selected local and international label
guidelines and to assess the nutritional suitability of commercial baby foods commonly
consumed in an urban setting.

Methods: Two cross-sectional studies were carried out to achieve the aims: Study 1 was among
6 to 36-months-old children attending four selected health facilities between October and
December 2021 in Kampala. A standardised structured questionnaire and a 24-hour diet recall
were used. The primary outcome in Study 1 was the consumption of at least one commercial
baby food the previous day. A modified Poisson was used to analyse associated family and
child factors. Study 2 was a cross-sectional survey of photographs of commercial baby food
labels purchased between March and April 2022 from seven stores and five shops around
Kampala metropolitan using an adapted questionnaire that was based on the WHO Europe
nutritional profile model to capture sugar, energy content and taste properties and the Global
Alliance for Improved Nutrition label checklist. Data in both studies were entered using
electronic collection; Open Data Kit. Performance scores on labelling and nutritional suitability

were derived using up to seven and eight items, respectively.
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Results: For study 1, a total of 410 caregiver-child pairs of 6-36 month-olds were randomly
recruited, with 94% of caregivers being mothers whose mean (SD) age was 30.7 (£5.3) years,
59% of mothers and 73% of fathers had attained a college education. Of the 410 children, 51%
were female, and 33% had no siblings. The median age (L1, L3) was 18 (12, 25) months.
Eighty-one percent consumed commercial baby foods the previous day, which was
significantly negatively associated with maternal education (PR=0.71, 95%CI 0.50-0.99,
p=0.042). In the week before, 69% had consumed ultra-processed foods frequently (4-7 days).
Increasing child’s age; 13-24 months (OR=2.87, 95%CI 1.62-5.08, p<0.001), 24-36 months
(OR=3.68, 95%CI 1.88-7.20, p<0.001) and maternal education [OR=2.85, 95%CI 1.02-7.96,
p=0.045] were significantly positively associated with frequent consumption the previous
week. For Study 2, a total of 135 labels composed of 60 commercially available complementary
foods (CACF) and 75 other foods and sweetened beverages were sampled. Nearly two-thirds
(59%) were imported products. The overall median total sugar per 100g was 13.9¢g, while that
of commercial CACF was 12.1g. Overall, 82% of products had at least added sugar. Only 28%
of the sampled 60 CACF fully complied with the selected national and international guidelines
on labelling. Only 16% were nutritienally suttablefor-optimal infant and child nutrition based
on their taste, sugar content, and energy properties, and these were locally produced fortified
cereals. None of the sampled products fulfilled both label and nutritional requirements for
CACF.

Conclusion: The dietary habits—of the surveyed Ugandan population were unhealthy,
characterised by the frequent consumption of processed foods with added sugar. This is partly
fuelled by the nutrition transition, with-the increased availability of UPFB and the increasing
presence of transnational corporations. Poor regulation of labelling/promotion practices and
nutritional content of commercial products are key factors working against optimal infant
nutrition. Therefore, there is a need for the re-enforcement of Ugandan regulations and policies
using international recommendations, thereby creating a health-promoting environment to
promote optimal infant and young child nutrition. Additionally, health authorities should
consider building strong nutritional education programmes on complementary feeding and

mass campaigns to discourage sugar consumption and expose ‘hidden sugars’.

KEYWORDS: Complementary feeding, Ultra-processed foods, Commercial Complementary
Foods, Added Sugar, Food Labels, Unhealthy Diet, Snacks, Sugar-sweetened Beverages,

Nutrition Transition, Uganda
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OPERATIONAL DEFINITIONS

Infant
Young child

Breast milk substitute (formula)

Infant formula

Follow-up formula

Growing-up formula

Complementary feeding

Commercially available
Complementary foods

Minimally processed foods

Processed foods

An individual aged 0-12 months
An individual aged 13-36 months

Any milk or products that could be used to replace milk
totally or partially, in either liquid or powdered form,
that are specifically marketed for feeding infants and
young children up to the age of 3 years.

Breast milk substitute for infants 0-6 months, it is
usually formulated industrially in accordance with
applicable Codex Alimentarius standards, to satisfy the
normal nutritional requirements of infants up to
between four and six months of age and adapted to their
physiological characteristics.

Breast milk substitute for infants 6-12 months

Breast milk substitute for young children aged 12-36
months.

Timely -introduction-of 'safe and nutritional foods in
addition to breast-feeding OR the transition from breast
milk alone (or breast milk substitutes) to include other
food including family food. It is recommended that other
foods, semi-solids| be introduced at about 6 months to
meet the nutritional requirements of infants and young
children-until about 36 months.

Infant and young children’s food or beverage, excluding
breast milk substitutes, with a label indicating that it is
meant for children younger than 36 months.

Natural foods altered by processes such as removal of
inedible or unwanted parts, drying, crushing, grinding,
fractioning, filtering, roasting, boiling, pasteurisation,
refrigeration, freezing, placing in containers, vacuum
packaging, or non-alcoholic fermentation. None of these
processes adds substances such as salt, sugar, oils or fats
to the original food.

Relatively simple products made by adding sugar, oil,
salt or other simple culinary additives to unprocessed
foods. Most processed foods have two or three
ingredients. Processes include various preservation or
cooking methods, and, in the case of breads and cheese,
non-alcoholic fermentation.

viii
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Ultra-processed foods

Commercially produced foods

Label

Marketing

Total sugar

Added sugar

Free sugar

Sugar

Cariogenic/cariogenicity

Industrial formulations (foods and drinks) typically with
five or more and usually many ingredients, such as sugar,
oils, fats, salt, anti-oxidants, stabilisers, and
preservatives. Ingredients only found in ultra-processed
products include substances not commonly used in
culinary preparations and additives whose purpose is to
imitate sensory qualities of unprocessed of minimally
processed foods or to disguise undesirable sensory
qualities of the final product.

Industrial manufactured foods intended for consumption
among the general population, not only young children.
Includes processed and ultra-processed foods

Any tag, brand, marks, pictorial or other descriptive
matter, written, printed, stencilled, marked, embossed or
impressed on, or attached to, a container (see above) of
any breast milk substitutes or commercially available
complementary foods

Product promotion, distribution, selling, advertising,
product public relations, and information services.

All-mono--and-disaccharides present in food, derived
from any source.

All' mono- jand disaccharides added to foods during
processing or preparation (e.g., brown sugar, corn
sweetener, —corn-—syrup;. dextrose, fructose, glucose,
sucrose, high-fructose corn syrup, honey, invert sugar,
lactose, 'maltose, ‘malt’syrup, molasses, raw sugar, and
naturally. occurring.sugars that are isolated from whole
food and concentrated so that sugar is the primary
component, e.g., fruit juice concentrates). Excludes
naturally occurring sugars present in intact fruit,
vegetables, or dairy products or in juiced or pureed fruit
and vegetables.

All mono- and disaccharides except those that are
naturally occurring and present in whole (intact, cooked,
or dried) fruit and vegetables or dairy products. Includes
all “added sugars”, those added by the consumer and
sugars that are naturally present in juiced or pureed fruit
and vegetables, sugars naturally present in honey, syrups,
unsweetened fruit juices and fruit juice concentrates.

A term used to refer to any of the above, total, added and
free sugars.

Conducive to the development of dental cries
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Early childhood caries The presence of one or more decayed (hon-cavitated or
cavitated lesions), missing (due to caries), or filled tooth
surfaces in any primary tooth in a child 71 months of age
or younger

Severe early childhood caries Among children younger than three years, any sign of
smooth-surface caries, and among those older

Nutrition Profile Model The science of classifying or ranking food according to

their nutrient composition for reasons related to
preventing disease and promoting health
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CHAPTER 1

INTRODUCTION

There is a worldwide increase in the use of processed foods, especially in low and middle-
income countries (LMIC) (Fanzo et al., 2019). Processed foods have been reported as a
significant contributor to the total dietary energy among infants and young children (I'YC) in
high-income countries and, in some settings, the biggest source of free sugar in the diet of I'YC
(Theurich et al., 2020). In sub-Saharan Africa (SSA), consumption is primarily driven by a
general nutritional transition in the region where people in all age groups are gradually
changing from consuming traditional diets high in fibre and micronutrients. Instead, they are
switching to “westernised diets” that are often highly processed (ultra-processed), high in
sugar, fat, and salt, low in fibre, and less nutrient-dense (FAO and WHO, 1985; Tschirley et
al., 2015). The transition is also currently taking place in Uganda and is reported to be
associated with urban dwellings (Auma et al., 2019). In other countries, the increase in
consumption of processed foods during early childhood is characterised by commercially
available complementary foods (CACF), formula (Baker et-al.,2016), commercially produced
snacks, beverages, and reduced consumption of home-prepared complementary foods (Pries et
al., 2017; Tzioumis et al., 2015Db).

Diets characterised by high consumption-of sugar-containing. processed foods during early
childhood are associated withy an, increase: iny the rlikelihood of nutrition-related non-
communicable diseases (NR-NCDs); for example;. dental caries, also known as early childhood
caries (ECC) among children (American Academy of Pediatrics, 2017; Gupta et al., 2013) and
overweight or obesity (OWO) (Danquah et al., 2020; Popkin, 2002). OWO in early childhood
is a strong predictor of adult obesity, morbidity (other NCDs) and mortality (De Onis, Bléssner
and Borghi, 2010; Zhang et al., 2013). In addition, OWO in early childhood has been identified
as a precursor for Type 2 diabetes, certain cancers and probably cardiovascular diseases
(Koletzko et al., 2012).

Dental decay

Over the last two decades, there has been evidence of an alarming global prevalence of dental
caries in all age groups (Bagramian, Garcia-Godoy and Volpe, 2009), with this more prominent

in the low-income countries (LICs) and seems to coincide with the penetration of the

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



transnational companies and the marketing sugar—containing processed foods and beverages to
previously unexposed LICs (Sheiham and James, 2014a) like Uganda. Transnational
corporations increase access and availability of ultra-processed foods and beverages (UPFB)
by establishing local supply within countries, aggressively marketing their products, corporate
branding and influencing the political environment. These corporations frustrate policies that
work against their profiteering (Kearns, Glantz and Schmidt, 2015; Kickbusch, Allen and
Franz, 2016) or they influence policy such that it favours them (Bridge, Lomazzi and Bedi,
2020).

ECC is the most common chronic childhood disease. It is defined as “the presence of one or
more decayed (non-cavitated or cavitated lesions), missing (due to caries) or filled tooth
surfaces in any primary tooth in a preschool-age child between birth and 71 months of age”
(WHO, 2017c). Masood et al. (2012) reported findings from an ecological study that showed
that low-income and high-income inequality has a strong positive relationship between a
country’s caries experience and per capita sugar consumption. Sheiham et al.(Sheiham and
James, 2014a) also demonstrated that the-caries-burden.in LIC countries was so low before
they were exposed to sugar and graduatly started tncreasing tohigh prevalence levels (Petersen,
2004).

The direct costs to treat dental diseases are so high that LIC cannot even afford to treat them,
especially in the face of competing infectious diseases. As such, in many of these countries,
young children whose parents cannot afford to pay for treatment live with the untreated disease
for most of their early childhood (Petersen et al., 2005). The late disease is associated with
pain, disturbed sleep, and trouble eating, which could further affect a child’s nutrition and
quality of life (Low, Tan and Schwartz, 1999; Nora et al., 2018; Singh et al., 2020). Severe
dental disease, including the resulting dental infections in early childhood, is also associated
with wasting, stunting, poor overall child development (Large and Marshman, 2022) and poor
general health later in life (Ruiz et al., 2022).

In Uganda, few studies on ECC have been carried out over the last decade. Among those
published so far, ECC's prevalence ranged from 39.5% to 48.1% in rural areas (Birungi et al.,
2015; Musinguzi, Kemoli and Okullo, 2019) and over half among urban pre-school children in
Kampala (Kiwanuka, Astrem and Trovik, 2004). Due to the paucity of Ugandan studies, ECC's

rural-urban differences and trends over the years cannot be established. However, given the
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nutritional transition, current estimates might be more than half of the 3-5-year-old urban/peri-

urban populations have ECC.
Sugar and taste development

In addition, the intake of sugar or sweeteners in infancy and early childhood influences the
acquisition of taste patterns which lead to established sweet preferences in later life (Mennella,
2014). Several CACF contain sweet-tasting carbohydrates (usually free sugars) and mask the
“unpleasant” vegetable with flavours with fruit as purées or concentrated juice. Such
sweetening and flavouring may negatively influence children’s learning about food taste and
texture, thereby promoting unhealthy food choices in adolescence and later life (Beauchamp
and Mennella, 2009; Bridge, Lomazzi and Bedi, 2020).

When CACF are appropriately fortified and of suitable nutritional composition, it can improve
the nutritional status of children during the complementary period (Phu et al., 2012; Pries,
Huffman, Adhikary, et al., 2016). By six months, breast milk alone is insufficient to meet an
infant's nutritional requirements, including-energy,-and-iron,-whose stores from the prenatal
period would have run out at about five months of-age.In-addition, some traditional foods
might be lacking in certain micronutrients hence the need for fortified foods. Although an
infant’s energy needs keep increasing, hence the demand for energy-dense foods, free sugars
are the least suitable energy source. Other nutrients, including oils and protein, could provide

these additional calories (Dewey and Brown, 2003).

In addition, studies have shown that there is no nutritional requirement for free sugars, as
demonstrated in children with fructose intolerance who had favourable health outcomes when
sugar intakes were eliminated (Sheiham and James, 2014b). Instead, free sugars provide
significant energy without specific nutrients (WHO and FAO, 2003). Due to such concerns,
the WHO provided evidenced guidelines for free sugar consumption to be limited to 10% of
the total energy intake and preferably a further reduction to less than 5% for dental health
(WHO, 2015a).

In most SSA, there is a double burden of malnutrition, namely: the highly prevalent
undernutrition and micronutrient deficiencies among infants and young children, and a gradual
increase in over-nutrition as evidenced by an increase in OWO among children in SSA (Steyn
and McHiza, 2014). This increase in obesity has been reported over the last decades in richer
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countries like South Africa, (Popkin and Ng, 2022), with fewer reports from Uganda (Uganda
Bureau of Statistics (UBOS) and ICF, 2018).

Malnutrition in Uganda

The latest Ugandan demographic and health survey (UDHS 2016) reported about five percent
of children aged less than five years from rural and urban areas were overweight or obese, and
four percent for wasting in the age group, rather low national figures. Conversely, 24% of
females aged 15-49 years were overweight or obese (Uganda Bureau of Statistics (UBOS) and
The DHS Program (ICF), 2018). The national trends over the past two decades among under-
fives show that undernutrition (stunting and underweight) has reduced significantly while over-
nutrition has remained stagnant. Since there were fewer urban responses, this could under-
estimate the current urban and national statistics among very young children. Nevertheless,
going by the adult reports of greater proportions of over-nutrition among urban than rural
females (34% vs 20%) this can be used to infer that, similarly, this could be happening in
younger children. Given the changing trends in-diet, especially among urban populations, if no
public health interventions are taken, even-Uganda-might seon-be faced with similar challenges

of increasing over-nutrition among-children-and-an-established double burden of malnutrition.

Primarily, most of the efforts in Uganda, including research, nutritional interventions, and
policies, have focused on under-nutrition—about 44% among 6-59 months olds (UBOS, 2018;
ICF, 2018). This, therefore, has'left a gap in-addressing a public health challenge of other
nutrition-related NCDs like dental decay and over-nutrition 'that is steadily and insidiously
affecting the infant and child population. Although the last UDHS recorded only four percent
of the Ugandan population of 6-59 months old as OWO (Uganda Bureau of Statistics (UBOS)
and The DHS Program (ICF), 2018), it is possible for the urban, affluent populations, to have
a bigger burden of this condition may have been found (Ngaruiya et al., 2017).

Consumption of processed foods

One major reason for the increased use of CACF could be the economic growth experienced
in some subpopulations within these countries (Popkin, Adair and Ng, 2012). Furthermore,
urbanisation, food industry marketing, trade liberalisation policies (Kearney, 2010), and the
change in gender roles of mothers from primary caregiving to working away from home,

especially among the educated in SSA (Mushaphi et al., 2017; Nieuwoudt, Manderson and

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



Norris, 2018). Additionally, the increasingly busy lifestyles that warrant speedy and convenient
alternatives to freshly prepared, time-consuming options have greatly influenced dietary
behaviours (Sharma et al., 2019).

The increased CACF consumption has raised growing concerns over the potential health effects
of added chemicals on children’s well-being (Euromonitor International, 2015), the
replacement of more nutritious foods with relatively non-nutritious snacks and beverages (Pries
etal., 2017), and the tendency for CACF especially early introduction, to replace breast feeding
(WHO, 2017a).

International recommendations on commercial baby foods

Over the years, international bodies, including the WHO and several countries' I'YCF expert
bodies, have drawn up evidence-based recommendations to address the concerns about using
commercial baby foods during the complementary period. Some of these have been translated
into regulations over nutritional content, packaging, distribution, marketing, promotion and
labelling. Some countries have adepted-mandatory-policies-with strict regulation, while for
others, there is limited implementation and a lack of monitoring (Bridge, Lomazzi and Bedi,
2020; Lutter, 2013). Unfortunately, in some cases, the CACF manufacturers have influenced
the formulation of some of the national policies, which might create a bias toward promoting

their products rather than infants™ health (Bridge, Lomazzi and Bedi, 2020).

Various international platforms, such as the World Health. Assembly, have issued calls for
action to promote healthy diets and limit excessive intake of energy, sodium, unhealthy fats,
and free sugars. The WHO supports countries in implementing evidence-based interventions
to reduce the double burden of malnutrition. However, given the changing trends in diet,
especially among urban populations, if no public health interventions are taken, Uganda will
soon be faced with a high burden of NR-NCDs. Primarily, all efforts, including research,
nutritional interventions, and policy, have focused on under-nutrition (Namugumya et al.,
2020; Ngaruiya et al., 2017).

Ugandan policy on infant and young child feeding

For instance, in the current Ugandan Policy Guidelines on Infant and Young Children Feeding

(Uganda MoH, 2009;2021), the aspects covering breastfeeding initiation, exclusive
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breastfeeding for the first six months, and the minimum standards of complementary feeding
are well articulated. However, there is only a single statement that addresses the consumption
of foods with high sugar, salt and fat. Other than that, there is no further clarification on
guidelines for commercially produced complementary foods nor an acknowledgement that the
population might be using foods that may not be home-prepared. Moreover, some of these
complementary foods might contain substantial amounts of content that pose a risk for several
NCDs. The gap in these aspects of complementary feeding is probably due to a lack of data on
infant and young child feeding practices regarding commercial products. On the other hand,
there is substantial literature on research and interventions among vulnerable groups, low
socio-economic groups, and rural communities covering undernutrition (Government of
Uganda, 2019).

The present work, therefore, investigated infant and young child feeding practices among
urban/peri-urban aged 6-36 months with a special focus on commercial baby food
consumption. It further examined the compliance of food labels with selected international and
national guidelines and assessed if the commercial-baby-foods available in the Ugandan market

are nutritionally suitable to be promoted for Y C nutrition:
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CHAPTER 2

LITERATURE REVIEW

Introduction

The period from birth to two years has been referred to as a “critical window” for promoting
optimal growth, health and behavioural development (PAHO and WHO, 2003). For this to
happen, adequate feeding practices that include exclusive breastfeeding for the first six months,
followed by complementary feeding, should be achieved. The WHO (WHO, 2005) has defined
complementary feeding as “the transition from breast milk alone to include other food
including family food” and further emphasises that complementary food should be nutritionally
adequate and safe. WHO recommends starting from six months when breast milk or breast
milk substitutes are no longer sufficient to meet the infant’s nutritional requirements as the
nutritional needs increase (Quinn et al., 2010a). Complementary feeding should continue
through early childhood until about 24-36 months (FAO and WHO, 1981a) and provide both

macro- and micronutrients to complement breast milk.

Not only does complementary feeding provide nutritional benefits, but it is also important for
non-nutritional reasons. The non-nutritional henefits include allowing the infant to transition
from a liquid to a family diet, with non-nutritional quantities of food potentially inducing
tolerance for allergy prevention and influencing taste and food preferences in later life
(Theurich et al., 2022).

Several health experts and bodies have done much work and made recommendations for
improving I'YCF over the years. For example, the WHO has complementary feeding guidelines
for breastfeeding and non-breast-feeding children (PAHO and WHO, 2003; WHO, 2005),
which form the basis of complementary feeding recommendations. However, not much was
mentioned in these guidelines about commercial foods except the avoidance of sugary drinks
of low nutrient value and condensed milk because of their high sugar content. However, in
subsequent publications, such added sugars were discouraged in commercial foods (WHO,
2019b).

Other WHO guidelines—not specific to I'YCF—recommend that the daily sugar intake should
not exceed 10% of the total energy (WHO, 2015a). Unfortunately, baby formulas have free

sugars of some type to provide calories for the energy required by infants or young children.
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The preferred sugar for infant formula (used from birth to 6 months) and follow-on formula
(from 6-12 months) is lactose because this is like breast milk content. However, other sugars
like sucrose and fructose, which are sweeter, may be used instead of lactose, which sugars are
highly cariogenic (Baker et al., 2016), and also increase the risk for OWO (Tzioumis et al.,
2015b). When sweeter sugars are used, they also increase the preference for sweet-tasting food
from early childhood, which may carry on later in life, exposing the individual to other health
risks (Koletzko et al., 2012). Therefore, it is important to limit the free sugar content of all

foods used in infancy and early childhood, including formula.

Other bodies and national guidelines discourage the use of free sugars in baby food and
recommend avoiding sweet snacks, fruit juice and sweet beverages to ensure that the threshold
for sweet taste is at lower levels and to prevent tooth decay at a very early age. Such
recommendations are very important; for example, in studies from Europe and specifically the
UK, baby foods labelled as ‘without added sugars’ were found to have high free sugar,
including high fructose corn syrup (HFCS), honey, fruit concentrates (Garcia et al., 2020;
Pombo-Rodrigues et al., 2020; WHO,.2019a;2019b;2021). Reports from the United States
revealed that there are a lot of “hidden sugars™ m commercial baby foods because of laxity in
regulations (Cogswell et al., 2015): In same countries like the UK, some public health experts
have even recommended the introduction of a tax on baby foods that have added sugar ("Give

children 'less sugar and more veg ifi-baby food (Quote from public health experts),” 2019).

Commercial foods used during the complementary feeding period include a range of snacks,
cereals, desserts, baby porridge, sugar-sweetened beverages (SSBs), baby fruit juice,
concentrates, yoghurt, purees, and many others, depending on their availability and
affordability. These foods have been reported to be widely used by one recent South African

study (Marais et al., 2019) and are increasing found in Ugandan supermarkets.

Although some health experts generally discourage the use of commercial baby foods and
promote home-prepared/family foods, the need for CBFs has increased due to mothers’ (the
usual primary caregivers) busy lifestyles as they enter employment. They can purchase
convenient and ready-to-eat foods and beverages as their incomes improve. Some of these are
explicitly marketed for I'YC, the commercially available complementary foods (CACF). The
use of CACF is a relatively new phenomenon in some SSA who have been depending on home-

made preparations for complementary feeding. It is also an indicator of the nutrition transition
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that has gradually increased following urbanisation and modernisation, especially among the

educated and high socio-economic groups.

I'YFC recommendations have emphasised the messages that should be displayed on CACF
labels; - suitable at six months of age and must include that breastmilk is the preferred option
up to 2 years rather than formula and specify the target age for each product. It is also important
that labels do not include health and structural claims that are not backed by robust evidence.
CBF also ought to have clear, consistent, and honest labels of nutritional composition,
including a front-of-pack label (FOP), while also using appropriate names for those with a

major component to avoid misleading the public (Quinn et al., 2010a).

Regarding promotion, enforcing the WHO International Code of marketing breast milk
substitutes is upheld, and this ought to include social media that currently seems to have no
regulation (Euromonitor International, 2015). Other experts recommend that snacks and
beverages with sugar should not be marketed to children through the use of illustrations like
cartoon characters that would indicate that they-are.suitable for children under five years of age
(WHO, 2017a).

Some of the challenges directly facing complementary feeding practices in SSA have been due
to inadequate attention by stakeholders and research institutions. This is partly because of the
greater focus on promoting and protecting breastfeeding during infancy (WHO, 2017a).

Nutrition Transition

The nutrition transition has been a global concern for over six decades, particularly in LMICs,
where it has been drastic (Kearney, 2010). As nations experience economic growth, dietary
patterns gradually change from the traditional diets towards once upon-a-time “western diets”
characterised by processing and high consumption of animal-source foods, free sugars, fats,
and refined carbohydrates (Popkin, Adair and Ng, 2012). In a review of global trends, Kearny
(Kearney, 2010) noted that between 1963 and 2003, LMICs had an enormous rise in the
available consumption of calories from meat (119%), sugar (127%) and vegetable oils (199%).
In the younger age groups of LMICs, the nutrition transition is characterised by the frequent
use of commercial snack foods and beverages that are usually energy-dense and micronutrient-

poor (Pries, Filteau and Ferguson, 2019).
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Popkin (1993) described five stages in the nutrition transition, and Abrahams et al. (2011)
explained these further in the SSA context. The first stage (hunter-gatherer) was characterised
by diets that were high in carbohydrates and fibre and low in fat. During the second stage
(famine), food was scarce, and dietary diversity was low. The third stage (receding famine)
was marked by a reduction in carbohydrates in the diet; however, the consumption of fruit,
vegetables and protein increased. Physical activity levels were high in the first two stages but
started to wane during the third stage. The fourth stage (NR-NCD) is characterised by a diet
high in refined carbohydrates, sugar, fat, and cholesterol and low in fibre. Low physical activity
levels and a high obesity prevalence also characterise the fourth stage. The fifth and final stage
(behavioural change) is characterised by diets with an increase in complex carbohydrates, fruit
and vegetables. There is also a concomitant reduction in fat, processed foods, meat and dairy
products (Popkin, 2002). This final stage is an outcome of an aspiration to prolong health and

prevent degenerative diseases that are characteristic of stage four.

At any one point in time, different populations, or subpopulations, for example, rural vs urban,
are at different stages even when located-in'the-same-geographical area. It is thought that most
high-income countries are in the final stage (Popkin, 1993) while the LMICs are at different
stages but mostly between the third and fourth stages; however, this can vary within the same
country (Abrahams, McHiza and Steyn, 2011).

There are differences in the stages of the nutritional transition taking place across SSA. For
example, South Africa, a middle-income country, is at the advanced stage of the transition
(Ronquest-Ross, Vink and Sigge, 2015), which has been taking place for a longer time. In
countries at the advanced stage, there is a higher burden of OWO and NCD mortality, a
reduction in infant mortality and stunting (Adair et al., 2013; Adair et al., 2009; Martorell R et
al., 2010; Monyeki et al., 2015; Rossouw, Grant and Viljoen, 2012). On the other hand, Uganda
and some other low-income countries (LICs) lie at the other extreme, with more indicators of
undernutrition than over-nutrition (OWO). However, these are already on the trajectory of
nutritional transition (Abrahams, McHiza and Steyn, 2011; Auma et al., 2019) and should be
more advanced than what Abrahams et al. (2011) described using older data (WHO Global
Health Observatory Database of 2000-2008) from two decades ago.

10
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Drivers of the nutrition transition in populations

The following expounds on the proposed drivers of nutritional transition in LMICs like those
within sub-Saharan Africa (SSA). The main factors that shape dietary patterns in SSA are
availability and accessibility (Steyn and Damasceno, 2006). Thus, each of the factors below

has played a role in either process to increase the consumption of processed foods.

The economic growth, especially income per capita, has led to individuals being able to afford
a variety of foods, which has inevitably led to increased consumption of foods that contain high
amounts of fat and sugar and edible oils as opposed to the local staple foods (Amuna and Zotor,

2008; Burggraf et al., 2015). Economic growth is always related to increased urbanisation.

Urbanisation is reported to occur at a much higher rate among countries that were
predominantly rural, like in SSA, where it is reported to be greater than four percent, much
higher than in all other regions (Kearney, 2010). It is expected to reach 60% in SSA by 2050.
The last census reported the Ugandan levels at 24% (Uganda Bureau of Statistics (UBOS),
2016) and an estimated annual urbanising rate of overetght percent (Tumwesigye et al., 2021).
It has been noted that urbanisation has led-to new and improved marketing, including the use
of mass media and technology, distribution infrastructure, attracts large supermarkets
dominated by multinational corporations, and results in better transportation systems, thereby
improving access to foreign suppliers and the importance of imports in the overall food supply.
Urbanisation has also led to changes in dietary-behaviours,; including the provision of fast and
convenient foods that are usually high in fat, sugar, and'salt (Auma et al., 2019; Popkin,
2003;2006).

The increased global presence of transnational food corporations (franchises and
manufacturers), even those that make and distribute baby foods like Nestle” are all drivers of
the processed food market. The “Western” lifestyle has also become so widespread in
developing countries (Cuevas Garcia-Dorado et al., 2019; Monteiro and Cannon, 2012). Other
than the increased availability of processed foods from developed countries, LMICs are also
making processed versions of traditional dishes. This has led to a further transformation from
traditional diets to readily available and cheap forms that are characteristic of developed
countries. Changes in the feeding culture may be the result of the globalisation of cultural
aspects, including feeding practices brought about by the spread of communication technology

and infrastructure that enables information to be shared more widely and faster. This then
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causes changes in consumption patterns and the creation of a demand for new products and
brands (Popkin, 2014).

Consumer attitudes, perceptions and beliefs are also important drivers of the nutrition transition
and the use of processed foods. Among several African communities, consuming processed
foods are perceived as a sign of a high social status, and thus individuals strive to include them
on their menus, including SSBs (Brown et al., 2015; Stupar et al., 2012; Tribswasser et al.,
2021). Also, in certain African settings, including Uganda, OWO is prized and associated with
being healthy. At the same time, normal or underweight are considered signs of ill health, and

poverty, even for infants and young children (Sewannonda et al., 2022).

Other factors include retailing, which has moved to large supermarket chains that provide a big
proportion of food products especially in the urban areas (Popkin and Ng, 2022), as well as the
increased food industry marketing following globalisation, which has garnered even wider
audiences with the rapid spread of mass media and technological advances (Baker et al., 2021;
Kearns and Watt, 2019; Monteiro and Cannon,2012; Moodie et al., 2021). Regarding the baby
food industry, this is a great driver forproducts-that-maynot be categorised as specific to infants
and young children, such as soft drinks and snack foed products, which are not regulated with
guidelines meant for baby foods (Huffman et al., 2014; Pries, Filteau and Ferguson, 2019; Pries
etal., 2017).

Kleinman ez al. (2012) showed that big beverage companies shifted selling heavily sugared
products in the United States, where they are heavily'taxed tothe LMIC market. They found
that there was an enormous jump in caloric intake from sugar-sweetened beverages (SSBs) in
LMICs, including China and Brazil. This trend in LMICs is expected to accelerate as public
pressure in higher-income countries forces these companies to market low-calorie beverages

there, and the companies look for new SSB outlets (Popkin, 2014).

Specific to the use of CBF, the busy lifestyle of working mothers has increased the demand for
convenient feeding methods, including ready-to-eat meals or those that require minimal
preparation. Some of these foods are packaged as single servings, which can be conveniently
used even outside the home environment (Reynolds, 2022).

This nutrition transition in SSA has led to a concomitant increase in the burden of NR-NCDs.
Moreover, a number of studies have revealed that there is an association between dental caries

12
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and a high BMI among children and infants (Manohar et al., 2020). This could be due to the
common causes related to dietary habits, specifically involving high free sugars (Fanzo et al.,
2019; Manohar et al., 2020; Spiegel and Palmer, 2012). To date, Ugandan studies on this
association are yet to be published.

Nutrition-related Health Conditions

Dental caries and overweight/obesity are both multifactorial disease conditions associated with
poor dietary habits, referred to as nutrition-related NCDs (NR-NCDs). Several studies have
highlighted the role of sugars, especially the frequent intake of “free sugars”, as an important
aetiological factor for both (Gupta et al., 2013; Popkin, 2002; Steyn and Temple, 2012).

Dental disease

Experts defined dental decay as “a biofilm-mediated, sugar- driven, multifactorial, dynamic
disease that results in the phasic demineralization and remineralisation of dental hard tissues,
determined by biological, behavioural, and psychosocial factors linked to an individual's
environment” (Tinanoff et al., 2019).-Dental disease-or dental decay is the most common
chronic disease and the main cause of tooth oss (Bagramian, Garcia-Godoy and Volpe, 2009;
Petersen et al., 2005). It is the most common NCDs globally among children affecting 60—90%
of school-aged children in high and middle-income countries and the vast majority of adults
(Petersen et al., 2005). Data from LMICs shows that the prevalence of dental disease is
gradually increasing (Teshome, Muche and' Girma, 2021), and this has been attributed to an
increase in the consumption of sugaramid limited exposure to the protective effects of fluoride
(Petersen et al., 2005). Caries being a chronic condition presents a unique scenario in which
past experience with exposure to the risk factors, even at younger ages, may have cumulative
effects later on (WHO, 2015a;2017b)

Dental caries is a very costly disease to treat, which is a direct cost but also involves other
indirect costs, for instance, travel costs, the time taken seeking services, or time off work for
the parent or school for older children. In LMICs, the treatment cost exceeds the total child
health care cost (Kathmandu, 2002), and moreover, many of the children are left with untreated
disease (Petersen et al., 2005). Individual impacts of dental disease among children include
pain and discomfort, and difficulty chewing and swallowing, which compromise nutrition
(Casamassimo et al., 2009; Nora et al., 2018). The consequences of dental caries in young

children include a reduction in their growth and weight gain (Large and Marshman, 2022;
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Sheiham, 2006), with reports of children with dental caries weighing 1kg less than the control
group (Acs et al., 1992). Dental disease can progress into more serious, potentially fatal
complications (Rathee and Sapra, 2022). A Ugandan study reported 61.7% of children living
with HIV/AIDs with pain (Nabbanja et al., 2013). This pain also creates anxiety and sleepless
nights, consequently complicating general health. If time is taken off school, this could affect

school performance (Casamassimo et al., 2009).

Aetiology of dental disease

Dental caries is an infectious condition characterised by demineralisation of the tooth. Dental
disease has a multifactorial aetiology that includes microbial, host (salivary components and
tooth morphology), and dietary determinants, specifically the availability of fermentable
carbohydrates. Several bacteria have been implicated in the decay process; however,
Streptococcus mutans, a Gram-positive facultative anaerobe, is the main cause of dental caries
(Lamont and Egland, 2015; Loesche, 1986). This organism has both acid tolerance and acid
generation, which are essential characteristics of a cariogenic agent. Several mechanisms that
keep the bacterial cytoplasm's pH-at aphystological tevel-contribute to acid tolerance (Matsui
and Cvitkovitch, 2010). A variety of dietary carbohydrates can be transported and fermented
by S. mutans, which results in the generation of organic acids, chiefly lactic acid, which
demineralises the cementum, dentin, and enamel of teeth (Bowen and Koo, 2011; Loesche,
1986). The capacity to produce extracellular polymers of insoluble glucan, which aid in
retention on the tooth surface and serve as'a reserve food source, as well as adhesins with
selectivity for salivary components-and" glucan polymers are additional virulence factors
(Bowen and Koo, 2011; Nobbs, Lamont and Jenkinson, 2009).

The role of sugar was initially studied in the lab and on animal models. Over time it was
established that bacteria metabolise fermentable carbohydrates to form organic acids, including
lactic, acetic, formic and propionic, all of which have been shown to easily dissolve the enamel
and dentine minerals made up of carbonated hydroxyapatite with a complex crystal structure
(Featherstone, 2008). The fermentable carbohydrates, also commonly referred to as sugar,
include both free sugars and added sugars, either very simple sugars (monosaccharides) or
disaccharides (WHO, 2015a).

The landmark paper on dental caries and sugar brought to light the role of fermentable

carbohydrates as the principal aetiological factor in the development of caries and necessary
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for the initiation of the disease process (Gustafsson et al., 1954). Other than the quantity of
sugar consumed being an important factor, the study highlighted that sticky forms and
consumption in-between meals (snacking) were greater risks for the development of caries.
The Vipeholm study was carried out in the late 1940s and included 436 patients who were
institutionalised and thus could be followed up for a long period of time, and their dietary

conditions could be well-controlled and monitored.

Thereafter, several studies followed which have not departed much from the same message,
including the role of acidogenic bacteria especially Streptococcus mutans in dental plaque (Al-
Shahrani, 2019; Bradshaw and Lynch, 2013; Philip, Suneja and Walsh, 2018), the relatively
long time over which decay progresses and the tooth morphology which makes specific types
more susceptible to decay than others (Giacaman, 2018; Pitts et al., 2017). Recent publications
have re-emphasised the role of sugar in caries development (Chi and Scott, 2019; Echeverria
et al., 2022; Giacaman, 2018; WHO, 2017b), including observational studies and those where
the sugar amounts and frequency are reduced.

In high- and middle-income countries; many-studies-report-that sugar-sweetened beverages,
including milk-based sweetened and- fruit-based drinks-and 100% fruit juices, are the main
sources of free sugars. Confectionery, cakes, hiscuits, sweetened cereals, sweet desserts, table

sugar, honey, and syrups are also common sources of free sugars (WHO, 2017b).

Dietary “free sugars” being the most important risk factor for dental caries led the WHO to
issue guidelines recommending thatintake of free sugars'should provide <10% energy intake
and suggested further reductions to <5% to protect dental health throughout life (WHO, 2015a).
A systematic review informed these recommendations of the evidence pertaining to the amount
of sugars and dental caries risk, which showed evidence of moderate quality from cohort
studies that limiting free sugars to <10% of energy, reduced but did not eliminate dental caries
(Moynihan, 2016; Moynihan and Kelly, 2014).

The impact on an individual’s quality of life on caries increases with the severity of the disease.
However, even low or moderate levels of dental caries in children are of great concern because
caries is a lifelong progressive and cumulative disease. Therefore, although it is common in all
age groups, focus on prevention in the younger age groups (infants and young children) is even
more important to promote future oral health. As such, apart from emphasising a daily intake

of <10%, the systematic review on the effect of sugars and oral health further explored if there

15

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



were more benefits if the intake of free sugars was limited to <5% of energy. The findings
revealed that populations with free sugar intake of <5% of energy had lower dental caries
compared with those whose intake was >5% but <10% of energy (Moynihan and Kelly, 2014).
These findings became the basis of the WHO recommendations on setting a recommended
threshold for the intake of sugars meant to inform national policymaking processes with regard
to the dental health of the population.

Food Processing and NOVA Food Classification

NOVA is the food classification where foods are categorised based on the extent and purpose
of food processing instead of nutrients. With the increasing global attention on the role of food
processing and dietary patterns on the NCD pandemic, it was necessary to describe the specific
type of processing and how each type of processing modifies and influences health outcomes
(Monteiro et al., 2016).

The NOVA classification has four basic groups of food and food products and provides
elaborate definitions and descriptions-of each-group's-foods. These are the unprocessed or
minimally processed foods in group 1, processed culinary ingredients in group 2, processed
foods in group 3 and the fourth group, the ultra-processed foods (UPF). The details of this
classification are shown in Box 1 and are adapted from publications by the group that initiated
and defined this classification (Maonteiro et al., 2016; Monteiro.et al., 2017).

The classification readily identifies UPF and clearly shows that they are not modified foods;
instead, they are formulations that have no resemblance in appearance or texture to traditional
food (Monteiro et al., 2012). They are generally energy-dense foods and considered unhealthy
because of their content; - unhealthy fats, free sugars, salt, and refined starches. They are poor
sources of protein, dietary fibre, and micronutrients (Monteiro et al., 2017). When
micronutrients are added to UPF, and health claims are made, food regulating authorities
consider them to be “fake foods” (Popkin et al., 2021).

NOVA has been widely used for public health research and nutrition in all age groups. It has
been adopted by several countries in South America, some European countries and Food and
Agriculture Organisation (Sarmiento-Santos et al., 2022). Several studies have used this
classification for identifying, nutritional profiling and other assessments on ultra-processed and
processed foods used in 1'YC feeding (Batalha et al., 2017; da Rocha et al., 2021; Fangupo et
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al., 2021; Giesta et al., 2019; Grammatikaki, Wollgast and Caldeira, 2021; Lopes et al., 2020;
Pereira et al., 2022; Relvas, Buccini and Venancio, 2019; Soares et al., 2021; Soares et al.,
2022; Spaniol et al., 2020; Sparrenberger et al., 2015) with the majority originating from
Brazil.

Although challenges in using the NOVA classification have been sighted (Drewnowski, Gupta
and Darmon, 2020; Sarmiento-Santos et al., 2022), this classification is more inclusive with
guiding definitions on categorising foods irrespective of the target age group. It should become
a more useful tool as nutrition-related research embraces it and becomes more popular within
different contexts. The advantage is that the definitions are ubiquitous, irrespective of the food
culture. One can still apply the elaborate definitions to classify foods used in their local context.
However, most importantly, the definitions of UPF help guide users at all levels. Hopefully,
countries like Uganda will also use similar tools in our nutrition guidelines and the multi-

sectoral policies which affect nutrition and dietary habits.
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Box 1. The NOVA classification

Group 1. Unprocessed or minimally processed foods

This first NOVA group of unprocessed and minimally processed foods.

Unprocessed foods are edible parts of a variety of natural foods after separation from nature.

The main purpose is to preserve natural foods and prolong their shelf life or make them safe of edible. These
foods are natural foods altered by processes such as removal of inedible or unwanted parts, drying,
rushing, grinding, fractioning, filtering, roasting, boiling, pasteurisation, refrigeration, freezing, placing
in containers, vacuum packaging, or nonalcoholic fermentation.

None of these processes adds substances such as salt, sugar, oils or fats to the original food

They include fresh, squeezed, chilled, frozen or dried fruits and leafy and root vegetables, grains, legumes,
starchy roots and tubers, fungi such as fresh mushrooms; meat, poultry, fish and seafood; eggs; milk,
pasteurised orpowdered; fresh or pasteurised fruit or vegetable juices without added sugar, sweeteners or
flavours; grits, flakes or flour made from corn, wheat, oats or cassava, flakes or grits andwater (maize
porridge); tree and ground nuts and other oil; spices and herbs; plain yoghurt; tea and coffee with no
addedsugar; drinking-water.

Group 2. Processed culinary ingredients

This second NOVA group of processed culinary ingredients. These are substances obtained directly from
group 1 foods or from nature by processes such as pressing, refining, grinding, milling, and spray drying. The
main purpose is to make durable products that are suitable for preparing, seasoning, and cooking unprocessed
and minimally processed foods. Includes vegetable oils crushed from various seeds or nuts or fruits such
as olives; butter; starches extracted from corn and other plants; sugar and molasses obtained from cane or
beet; honey extracted from combs and syrup from maple trees; and salt mined or from seawater.

Group 3. Processed foods

This third NOVA group of processed.foods.-These are relatively-simple products made by adding sugar, oil,
salt or other group 2 substances to group:L-foods: Mast processed foods-have two or three ingredients. Processes
include various preservation or cooking methods and, in the case of breads and cheese, non-alcoholic
fermentation. The main purpose is to increase the durability of group 1 foods or to modify or enhance their
taste and texture. They include canned or bottled vegetables, fruits and legumes, salted or sugared. The
variety and increased availability of processed foods have influenced the population’s eating patterns,
especially young children, within the first few years of life, a time when eating habits are created and could
remain for the rest of one’s lifetime nuts-and-seeds; salted; pickled; cured-or smoked meats and other animal
foods; canned fish; fruits in syrup;cheeses; and unpackaged freshly made breads.

Group 4. Ultra-processed foods

This fourth NOVA group is of ultra-processed food and-drink products. These are industrial formulations
typically with five or more and usually many ingredients. Such ingredients often include those also used in
processed foods, such as sugar, oils, fats, salt, anti-oxidants, stabilisers, and preservatives. Group 1 foods are
a small proportion of or are even absent from ultra-processed products. The main purpose is to create
products that are ready to eat, to drink or to heat (convenient), attractive (hyper-palatability). They are also
characterised by multimedia marketing to children and adolescents, health claims, high profitability, and
branding and ownership by transnational corporations. When products made solely of group 1 or group 3 foods
also contain cosmetic or sensory intensifying additives, such as plain yoghurt with added artificial sweeteners,
they are classified in group 4. A multitude of processed; combines calories and nutrients derived from foods
with additives eg preservatives, anti-oxidants, stabilisers, colourings, artificial flavours, non-sugar sweeteners,
carbonation). Includes carbonated drinks; sweet or savoury packaged snacks; ice cream, chocolate, candies
(confectionery); mass-produced packaged breads, buns, cookies (biscuits), pastries, cakes and cake mixes;
breakfast ‘cereals’, ‘cereal 'and ‘energy’ bars; margarines and spreads; sugared milk drinks, sugared ‘fruit’
yoghurts and ‘fruit’ drinks; sugared cocoa drinks; meat andchicken extracts and ‘instant”’ sauces; infant
formulas, follow-on milks and other baby products (which may include expensive ingredients); ‘health’
and ‘slimming’ products such as powdered or ‘fortified” meal and dish substitutes; and many ready-to-
heat products noodles and desserts.
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“Hidden Sugars” and Public Health Awareness

“Hidden sugars” is a term used to describe free sugars either as “added sugars” or those derived
from processed foods with intrinsic sugars like fruits. These are called “hidden” because of the
low public awareness of their actual contribution to the diet when consumed. In some cases,
the labelling uses uncommon terms to specify the types of added sugar, for example, dextrose
for glucose and modified starch for high fructose syrup, in the ingredient list, which the public
might not understand. Small fonts, unfamiliar complex names, and confusing formats make
many ingredients lists hard to read or understand (Kessler, 2014). At such times a lot of
nutritional information in the ingredient list is not very useful, leaving a consumer unaware of

what they are committing to buy.

The other challenge is that there is no consensus on whether to include “added sugar” in the
nutrition declaration or not, with the major impediment forwarded being that “free sugars”
(naturally occurring), for example, those found in fruit juices, are hard to distinguish from
“added sugars”. Therefore, they are hard to test and monitor (Murphy and Johnson, 2003).
Some countries, like the USA, have a new regulationfor“added sugars” to be included in the
nutrition declaration. However, this is yet to be seen elsewhere, including in Europe. This

debate may not yet have reached our doarstep in countries like Uganda.

The Ugandan standards only mention “total sugar”, and none of the standards that cover
nutrition labelling mention “addeéd sugat’” guantification on labels. The Ugandan standard on
nutrition labelling states carbohydrates:and: “total sugar” as the only mandatory information
(UNBS, 2014a). In the face of rising NCDs in Uganda, stemming from high and frequent sugar
consumption in processed foods, details on “added sugar” would be important to inform

consumers and influence their dietary behaviours at the point of purchase (Tierney et al., 2017).

Sugars can also be ‘hidden’ when their source is considered “healthy”, for example, when fruit
juice, concentrates and purees use added sugar, or in ultra-processing where “natural fruit
juice” has a high sugar content from intrinsic sugars in the cell wall that is broken down to
release ‘free sugars’. While the labels indicate “natural fruit juice”, “no added sugar”, or “only
natural sugar”, and “fruit concentrate” in the ingredient list, all such items have a very high
sugar content than is reflected on the labels. This was also demonstrated in several studies on

baby foods (Bridge et al., 2021; Erzse et al., 2019).
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Another concern lies with the ingredient list, which requires that all ingredients are listed in
descending order by weight. Items with multiple “added sugars”, with each in relatively smaller
amounts than the non-sugar content, will appear at the end of the list. Yet if all these “added
sugars” were put together, most lists would have them among the first items because of the
total “added sugar” content (Kessler, 2014). Therefore, the current guidelines mislead

consumers if a product has more than one added sugar in the ingredient list.

Ontogeny of Taste Preferences

A review by Menella (2014) highlighted the fact that healthy habits like good nutrition and
physical exercise can prevent NR-NCDs, including childhood obesity and dental caries. The
literature indicates that simple sugars, saturated fats and salty diets have sensory properties that
make them more palatable than fruits and vegetables, which tend to have bitter tastes. Yet, the
more palatable foods are unhealthier (Cooke, 2007). For infants and children, such unhealthy
diets take the form of French fries, sweet and salty snacks, and sugar-sweetened beverages,

which are now commonly consumed globally (Elliott, 2011).

It is believed that humans have an innate propensity to consume sweet and salty foods but avoid
bitter tastes. However, genetic differences and environmental experiences ensure that,
eventually, an array of tastes are developed. Hence the need for early exposure to nutritious
foods and flavours that would naturatly be tunpleasant increases the likelihood of healthier food

choices as the child develops and later on:in life-(De Cosmi, Scaglioni and Agostoni, 2017).

Older longitudinal studies on dietary preferences by Northstone and Emmett (2008) and
Skinner et al. (2002) reported that the best age to influence tastes, such that even the unpleasant
tastes are acceptable, is from early infancy to about three years of age. After that, dietary habits
are more stable and harder to change, hence the need to get children on the right track as early
as possible. Some factors that influence acceptance of healthy foods during later childhood are
the taste of food, how long a child breastfed if the mother ate these foods and if a child had
exposure earlier on in life. Cooke (2007) summarised this as “children like what they know

and eat what they like”.

A poor diet during infancy and early childhood, a critical time for establishing food preferences
and dietary patterns, can have an impact not only in childhood but even into adult life (Koletzko
et al., 2012). Early exposure to refined sugars may increase the risk of developing several

conditions like dental caries, OWO early in life that may continue until adulthood and later in
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life, resulting in conditions such as metabolic syndrome and mortality from CVD. This has led
to the focus on the life-course approach, which highlights the need for approaches on
prevention and research into early-life exposures to tackle some chronic conditions that

develop later through the course of one’s lifetime (Mennella, 20