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In this factsheet, we discuss the health impacts of ultra-processed food (UPF)
consumption in Africa. While research on the health implications of UPF
consumption globally is relatively nascent, it is advancing. Research points

to clear and direct associations between increased UPF consumption and an
increase in a range of diet- and nutrition-related non-communicable diseases
(NCDs).

The consumption of ultra-processed foods (UPF) and ultra-processed pre-
prepared foods is dominating global food supply, with its consumption
rapidly rising in every part of the globe, including Africa, as described in early
factsheets in this series (Baker et al., 2020; Popkin & Reardon, 2018; Reardon
et al., 2021). Increasingly, ultra-processed foods and beverages (UPFB) are
displacing and replacing minimally processed foods, freshly prepared meals,
and traditional diets, causing significant nutritional, social, economic, and
environmental impacts (Baker et al., 2020; Bonaccio et al., 2020; Cornwell et
al., 2018; Julia et al., 2018; Luiten et al., 2016; Machado et al., 2019; Martini
et al., 2021; Monteiro et al., 2013; Popkin and Reardon, 2018; Poti et al.,
2015; Srour et al., 2022; Steele et al., 2017; Steele et al., 2021 ).

As articulated in greater detail in previous factsheets in this series, UPF
(defined as formulations of ingredients, mostly of exclusive industrial use, that
result from a series of industrial processes and contain little or no whole foods)
is increasingly becoming the backbone of what is being called a ‘globalised
diet’, dominating the global food supply (Monteiro et al., 2019). While UPF
tends to be associated with diets in higher- and middle-income countries,
increasingly, low-income countries are shifting towards diets with more UPF.
This is due to their relative affordability and accessibility, as well as the status
associated with changing food environments, social relations, and economic
conditions, which is aided by corporate interests stretching into these new
markets. These changes are primarily due to urban migration, increased
income, increased wage labour reliance, and limited time for food preparation
(Constantinides et al., 2021; Reardon et al., 2021; Turner et al., 2018). As such,
we are witnessing a rapid rise in the consumption of UPF across the African
continent, with dietary patterns shifting towards more processed and less
diverse diets (Leite et al., 2022; Knorr et al., 2020).

The increasing consumption of UPF in Africa is linked to what is called the
triple burden of malnutrition, where there is simultaneously a rising incidence
of overnutrition, undernutrition, and micronutrient deficiencies — leading to
diet-related non-communicable diseases (NCDs) (FAO et al., 2020; HLPE, 2017;



HLPE, 2020; Karanja et al., 2022; Reardon et al., 2021). NCDs are chronic
diseases not transmissible directly between people, with a long duration,
slow progression, and are rarely fully curable (Dain., 2018., Hadian et al.,
2021). NCDs are commonly referred to as lifestyle diseases as they are driven
principally by unhealthy behaviours interacting with genetic, physiological,
and environmental factors (WHO, 2023). They are the leading cause of death
worldwide and present a huge burden on individuals, communities, and
economic resources, particularly in low- and middle-income countries (LMICs).

As discussed in previous factsheets in this series, food systems in Africa

are changing rapidly due to various factors, such as trade liberalisation,
urbanisation, employment, and income growth, and industrialisation of
farming and retail sectors (Reardon et al., 2021; Wanyama et al., 2019).

This transformation of the food system has profound implications for food
environments, dietary patterns, and health. In particular, this has led to what is
termed a ‘nutrition transition’, i.e. the shift in dietary patterns from traditional
diets rich in vegetables, cereals, and complex carbohydrates and fibre, to

more Westernised diets with a notably higher proportion of sugars, fats, and
industrially produced, animal-sourced foods (Mockshell & Ritter, 2023; Popkin,
2001; Popkin & Gordon-Larsen, 2004.; Steyn & Mchiza, 2014; Holmes et al.,
2018).

In many African cities, the nutrition transition has been associated with an
increase in the incidence of overnutrition (e.g., excess weight and obesity),
coexisting with undernutrition (e.g., hunger, stunting, and wasting), and
micronutrient deficiencies (e.g., in zinc, vitamin A, and iron) (Holdsworth &
Landais, 2019; Osei- Kwasi et al., 2020). UPF consumption is making up a
greater proportion of diets due to the increasing availability, accessibility, and
relative affordability of UPF. This is driving and deepening the triple burden of
malnutrition. Obesity and diabetes are on the rise, while wasting and stunting
persist (Mockshell et al., 2022; Reardon et al., 2021). This undermines the
second and third United Nations Sustainable Development Goals (SDGs) — to
end hunger and to ensure healthy lives." As a serious public health concern in
sub-Saharan Africa (SSA), the triple burden of malnutrition receives significant
attention by policy makers (Holdsworth & Landais, 2019), yet the role of UPF in
driving the triple burden of malnutrition and associated NCDs is largely absent.



A MALNOURISHED
FO0D SYSTEM:

Rising UPF consumption, diet-
related NGDs, and the triple
burden of malnutrition in Africa
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UPF. i.e. NOVA food group 4 differs from the other NOVA food groups® in

that there are several causes for concern:

- the content is nutritionally void; calorie-dense; high in sugar, sodium,
and saturated and trans-fats;

« the range of ingredients is unfamiliar and industrially produced: and

- the series of processing, distribution and packaging needs, affects
the quality, digestibility, and chemical composition of these foods.

2.| NOVA group 1: unprocessed or minimally processed foods; includes foods 3. | See Factsheet 1 for more detail on
such as fruit and vegetables, meat, eggs, milk, grains, pulses. NOVA group NOVA classification and the distinction
2: processed culinary ingredients such as salt, oil, sugar, or starch, which are between UPF and processed foods.
produced from NOVA1 foods. Processes include pressing, centrifuging, refining,

extracting, or mining, and their use is in the preparation, seasoning, and

cooking of NOVA1 foods. NOVA group 3: foods such as freshly baked bread,

canned vegetables, or cured meats, which are obtained by combining NOVA1

and NOVA2 foods. These are products made by adding salt, sugar, or other

substances found in NOVA1 and NOVA2 foods, using preservation methods

such as canning and bottling, and, in the case of breads and cheeses, non-

alcoholic fermentation.
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Studies suggest that a limited decline in undernutrition in SSA may be partially
linked to the increasing consumption of UPF among infants and young children
(Feeley et al., 2016; Nordhagen et al., 2019; Pries et al., 2019). In particular,
the lifelong negative impacts of malnutrition at gestational and early childhood
stages — associated with poor maternal health and nutrition, and nutritionally
weak complementary feeding — can be irreversible, and is of particular concern
(Frayne & McCordic, 2018).

(Zhang & Giovannucci, 2022).
Changing dietary habits and food environments on the African continent
are accompanied by rising obesity and diet-related NCDs and persistent
micronutrient deficiencies/undernutrition, affecting all socioeconomic groups
(Agyemang et al., 2016; FAO et al., 2020; Holdsworth & Landais, 2019; HLPE,
2017; HLPE, 2020; Imamura et al., 2015; Karanja et al., 2022; Naghavi et al.,
2017; Reardon et al., 2021).
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The rising prevalence of preventable NCDs, including cancer, cardiovascular
diseases (CVDs) and type 2 diabetes are becoming the main cause of mortality
in SSA, responsible for 37% of deaths in 2019, rising from 24% in 2000
(Rischke et al., 2015; WHO, 2022). While NCD mortality is declining in high-
income countries, this epidemiological transition is now acute in LMICs, with
NCDs set to overtake communicable, maternal, neonatal, and nutritional
diseases combined, as the leading cause of mortality in SSA by 2030 (WHO
Regional Office of Africa, 2014; WHO, 2023). While this trend is better



documented in middle-income countries in Eastern and Southern Africa, such
as Kenya and South Africa (lgumbor et al., 2012; Wanjohi et al., 2021), it is
also being observed in countries with lower income levels, such as Zambia and
Zimbabwe (Loewenson et al., 2022; Mukanu et al., 2021; TARSC et al., 2022).
The number of people in Africa who are living with diabetes, for example, is
expected to reach 47 million by 2045, up from 19 million in 2019. This puts
great strain on already under-resourced health systems, crumbling under the
double burden of NCDs and communicable diseases. The health impacts of
the NCDs associated with increasing UPFB consumption presents a cost for
households, health services, and the economy. For example, CVDs alone were
estimated to cost African countries USD 6 billion, already in 2010 (Thow et al.,
2021).

While there are multiple factors driving the increased incidence of NCDs, many
are diet and nutrition related, and have been shown to be associated with
increased consumption of UPF. Ghana and Kenya, amongst other countries,
typify this dietary and epidemiological transition, which they have recognised
as a pressing public health concern (Agyemang et al., 2016; Cira et al., 2016;
Ghana Statistical Service, 2015; Holdsworth et al., 2020; Kenya National
Bureau of Statistics, 2015; Ministry of Health Ghana, 2012; Ministry of Health
Kenya, 2015; Ofori-Asenso et al., 2016; Ofori-Asenso et al., 2017; Rischke et
al., 2015; Rousham et al., 2020).

As highlighted in earlier factsheets in this series, producers of UPF are
increasingly targeting low-income countries and communities. This creates the
condition for persistent and perpetual food and nutritional deprivation, and a
cycle of NCDs, with long-term health, socio-economic, and societal impacts —
with generational implications (Samodien et al., 2021). Yet, the relationship
between UPF, malnutrition, and NCDs is failing to get the urgent policy
attention it demands.




The detrimental health impacts of UPF consumption have gained increasing
interest and are now widely documented. A large and growing body of
research has found significant associations between UPF intake and a
multitude of health risks, including excess weight and obesity, type 2 diabetes,
kidney and liver diseases, cardiovascular and cerebrovascular diseases, ischemic
heart disease, cancers, and all-cause mortality,* amongst others (Bonaccio

et al., 2020; Cordova et al., 2023; Fiolet et al., 2018., Global Food Research
Program, 2023; Rico-Campa et al., 2019; Schnabel et al., 2019; Srour et al.,
2022).

Studies have found that adverse association between UPF and mortality risk
are only partially accounted for by the specific nutrients such as sugar that are
present in large quantities in such foods, suggesting that nutrient composition
alone is not able to fully explain the enhanced mortality risk associated

with increased consumption of UPF (Kim et al., 2019; Louzada et al., 2015;
Mendonca et al., 2017; Rico-Campa et al., 2019). The effects of processing,
characterised by nutrient and non-nutrient components of foods and their
molecular interactions, have direct health implications.

Extensive food processing has an impact on nutrient availability, digestibility,
and gut microbiota® (Fleming, 2023). Ultra-processing negatively affects both
food structure and nutrient composition, leading to denatured,® fractionated,’
and recombined energy-dense and micronutrient-poor foods (Fardet et al.,
2018). Food structure, which is highly dependent on processing conditions,



is increasingly recognised to play a role in satiety® and glycemic® responses
(Fardet, 2016). These all conflate the risk of non-communicable, nutritional-
related diseases (Lane et al., 2021).

The range of industrial additives (for taste, colour, preservation, etc.) have been
linked to inflammation and gut dysbiosis,' and contain hormone-disrupting
chemical compounds leached through plastics used in industrial manufacturing
and packaging (Abt et al., 2019; Alaejos & Afonso, 2011; Bouvard et al., 2015;
Center for Science in the Public Interest, 2023; Gibis, 2016; Halden, 2010;
Heindel et al., 2015; Leo & Campos., 2020; Miclotte & Van de Wiele, 2020;
Muncke, 2011; Ratnatunga, 2023; Srour et al., 2022; Steele et al., 2020;
Thompson et al., 2009; Zindcker & Lindseth, 2018).

The inflammation and cardiometabolic disturbances' caused by artificial
additives alter and disturb gut microbiota and therefore their functioning
(Zindcker & Lindseth, 2018). Plastic packaging for UPF contains additional
compounds with carcinogenic or endocrine-disrupting properties that can leach
into foods before consumption (Seferidi et al., 2020).
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Newly formed compounds related to the heating and processing result in
serious harm, especially to cardiovascular health (Delarnett et al., 2014;
Ranciére et al., 2015). Chemical changes due to the application of high
heat commonly used in UPF processing produces known carcinogenic'
chemicals such as acrylamide and acrolein (Ferreira et al., 2019; Louzada et
al., 2015). Food processing also leads to the dramatic loss of nutrients and
phytochemicals' naturally present in plant foods (Hu et al., 2019).

The convenience, hyper-palatability, poor satiability, pervasive marketing, and
addictive design of UPF results in overconsumption, exacerbating the issues
raised above. Such foods are being made increasingly available, accessible,
and desirable by the UPFB industry, rapidly extending their reach into Africa
(Igumbor et al., 2012). Sales continue to grow across the world, with children
consuming more UPF than older generations (Baraldi et al., 2018; Cediel et
al., 2018; Khandpur et al., 2020; Machado et al., 2019; Marino et al., 2021;
Marrén-Ponce et al., 2018; Monteiro et al., 2013; Neri et al., 2022; Polsky et
al., 2020; Rauber et al., 2018; Shim et al., 2021).




With rising incidence of overnutrition, undernutrition, and micronutrient
deficiencies, leading to a rapid rise in diet-related NCDs, national food and
nutrition policies and guidelines on the continent have focused efforts on
trying to reduce related health risks and economic burden. Yet, the regulatory
requirements needed to minimise UPF consumption remain ambiguous and
voluntary, and distorted by corporate lobbying. A radical paradigmatic shift

is required on how food and nutritional security policies understand food
insecurity on the continent.

It is vital that food and nutrition policies on the continent clearly address

UPF consumption by creating and enforcing mandatory measures to bring
the unrelenting and aggressive influence of the UPFB industry in food
environments and policies under control. The unrestricted advertising and
sale of UPFB, in particular targeting children and young people, in the Eastern
and Southern Africa region raises particular concern, as it implies longer-term,
sustained consumption of these foods and the likelihood of NCD outcomes at
earlier ages (TARSC et al., 2022).
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A deeper understanding of the main health determinants and detriments

of UPF is required to reduce and minimise harm. As the severe health
implications are being increasingly documented, urgent action is required.

This includes removing certain products from the market and banning harmful
manufacturing processes and packaging, as well as reducing their accessibility,
affordability, and ubiquitous nature in both rural and urban areas.

Despite the increasing recognition that UPF is a considerable factor in driving
illness and disease globally and in Africa, multilateral fora are silent on the
massive role rising UPF consumption is having on human and planetary health.
International platforms must address this issue head-on, learning from other
countries’ approaches to tackling these intersecting issues — as discussed in
the next factsheet in this series — and provide support to countries to phase
out and ban certain processing methods and products.

and to urgently address this unnecessary
harm through policy and action to safeguard socio-ecological systems. As
civil society, we must continue to advocate for a

With the compounding impacts of pervasive and persistent hunger and
malnutrition on the continent, the hidden culprit, UPFB, needs to be unpacked
and addressed to prevent worsening conditions. More research is needed to
fully understand how UPFB is integrated into everyday life in Africa, particularly
in African cities, and the impacts this is having on the health and well-being of
African people (Osei-Kwasi et al., 2020).

© Bioversity International/E.Hermanowicz




Abt E, Robin LP, McGrath S, et al. 2019. Acrylamide levels and dietary exposure from foods in the United States, an
update based on 2011-2015 data. Food Additives & Contaminants: Part A 36(10):1475-1490.

Agyemang C, Boatemaa S, Agyemang Frempong G, and de-Graft Aikins A. 2016. Obesity in sub-Saharan Africa. In:
Ahima RS (Ed.), Metabolic syndrome: A comprehensive textbook. Springer International Publishing, pp. 41-53.

Alagjos MS and Afonso AM. 2011. Factors that affect the content of heterocyclic aromatic amines in foods.
Comprehensive Reviews in Food Science and food Safety 10(2):52—108.

Baker P, Machado P, Santos T, et al. 2020. Ultra-processed foods and the nutrition transition: Global, regional and
national trends, food systems transformations and political economy drivers. Obesity Reviews 21(12):e13126.

Baraldi LG, Steele EM, Canella DS, Monteiro CA. 2018. Consumption of ultra-processed foods and associated
sociodemographic factors in the USA between 2007 and 2012: Evidence from a nationally representative cross-
sectional study. BMJ Open 8(3):1-9.

Bonaccio M, Castelnuovo AD, Costanzo S, et al. 2020. Ultra-processed food consumption is associated with increased
risk of all-cause and cardiovascular mortality in the Molisani Study. Al J Clin Nutr, 113:446-455,

Bouvard V, Loomis D, Guyton KZ, et al. 2015. Carcinogenicity of consumption of red and processed meat. The Lancet
Oncology 16(16):1599-1600.

Cediel G, Reyes M, Louzada ML, et al. 2018. Ultra-processed foods and added sugars in the Chilean diet (2010).
Public Health Nutrition 21(1):125-133.

Center for Science in the Public Interest. 2023. Obesogens: Assessing the evidence linking chemicals in food to
obesity. https://www.cspinet.org/sites/default/files/2023-02/CSPI_Obesogens_Report_2-2023.pdf.

Cira DA, Kamunyori SW and Babijes RM. 2016. Kenya Urbanization Review. World Bank, Washington, DC.

Constantinides SV, Turner C, Frongillo EA, et al. 2021. Using a global food environment framework to understand
relationships with food choice in diverse low- and middle-income countries. Glob. Food Secur. 29, 100511.

Cordova R, Viallon V, and Fontvieille E et al. 2023. Consumption of ultra-processed foods and risk of multimorbidity
of cancer and cardiometabolic diseases: A multinational cohort study. The Lancet Regional Health — Europe 35.
https://www.thelancet.com/action/showPdf?pii=52666-7762%2823%2900190-4.

Cornwell B, Villamor E, Mora-Plazas M, Marin C, Monteiro CA, Baylin A. 2018. Processed and ultra-processed foods
are associated with lower-quality nutrient profiles in children from Colombia. Public Health Nutrition 21(1):142—
147.

Dain K. 2018. Challenges facing global health networks: The NCD Alliance experience comment on “Four challenges
that global health networks face”. Int. J. Health Policy Manag., 7:282-285. doi: 10.15171/ijhpm.2017.93.

Delarnett N, Conklin DJ, Riggs DW, et al. 2014. Acrolein exposure is associated with increased cardiovascular disease
risk. J Am Heart Assoc. 3.

FAO, IFAD, UNICEF, WFP and WHO. 2020. The state of food security and nutrition in the world 2020. Transforming
food systems for affordable healthy diets. Rome, FAQ.

Fardet A, Lakhssassi S, Briffaz A. 2018. Beyond nutrient-based food indices: A data mining approach to search for a
quantitative holistic index reflecting the degree of food processing and including physicachemical properties. Food
Funct. 9:561-72.

Fardet A. 2016. Minimally processed foods are more satiating and less hyperglycemic than ultra-processed foods: A
preliminary study with 98 ready-to-eat foods. Food Funct. 7:2338-46.

Feeley AB, Ndeye Coly A, Sy Gueye NY, Diop El, Pries AM, Champeny M and Zehner ER. 2016. Promotion and
consumption of commercially produced foods among children: Situation analysis in an urban setting in Senegal.
Matern. Child Nutr. 12:64-76.

Ferreira RC, Vasconcelos SML, Santos EAD, et al. 2019. Evaluation of consumption of food and predictors of
cardiovascular risk in hypertensive protectors of the State of Alagoas, Brazil. Cien Saude Colet 24(7):2419-2430.

Fiolet T, Srour B, Sellem L, et al. 2018. Consumption of ultra-processed foods and cancer risk: Results from NutriNet-
Santé prospective cohort. BMJ. 360: k322.

Fleming A. 2023. The truth about emulsifiers: Are they destroying our gut health? https://www.theguardian.com/
lifeandstyle/2023/jun/29/the-truth-about-emulsifiers-qut-health-microbiome

Frayne B and McCordic C. 2018. Food swamps and poor dietary diversity: Longwave development implications in
Southern African cities. Sustainability 10:4425.

Ghana Statistical Service (GSS), Ghana Health Service (GHS) and ICF International. 2015. Ghana demographic and
health survey 2014. Rockville, Maryland, USA.

Gibis M. 2016. Heterocyclic aromatic amines in cooked meat products: Causes, formation, occurrence, and risk
assessment. Comprehensive Reviews in Food Science and Food Safety 15(2):269-302.

Global Food Research Program. 2023. Ultra-processed foods: A global threat to public health. UNC-Chapel Hill.

Hadian M, Mozafari MR, Mazaheri E and Jabbari A. 2021. Challenges of the health system in preventing non-
communicable diseases: Systematized review. Int. J. Prev. Med. 12:71. doi: 10.4103/ijpvm.|JPVM_487_20.

Halden RU. 2010. Plastics and health risks. Annual Review of Public Health. 31:179-194.



Heindel JJ, Newbold R and Schug TT. 2015. Endocrine disruptors and obesity. Nature Reviews Endocrinology.
11(11):653-661.

HLPE. 2020. Food security and nutrition: Building a global narrative towards 2030. A report by the High-Level Panel
of Experts on Food Security and Nutrition of the Committee on World Food Security. Rome, Italy: HLPE.

HLPE. 2017. Nutrition and food systems. A report by the High-Level Panel of Experts on Food Security and Nutrition
of the Committee on World Food Security. Rome, Italy: HLPE.

Holdsworth M and Landais E. 2019. Urban food environments in Africa: Implications for policy and research. Proc
Nutr Soc. 78:513-525.

Holdsworth M, Pradeilles R, Tandoh A, et al. 2020. Unhealthy eating practices of city-dwelling Africans in deprived
neighbourhoods: Evidence for policy action from Ghana and Kenya. Glob food Sec. 26:100452.

Holmes MD, Dalal S, Sewram V, et al., 2018. Consumption of processed food dietary patterns in four African
populations. Publ. Health Nutr. 21(8):1529-1537..

Hu FB, Otis BO and McCarthy G. 2019. Can plant-based meat alternatives be part of a healthy and sustainable diet?
JAMA 322:1547-8.

Igumbor EU, Sanders D, Puoane TR, et al. 2012. “Big food”, the consumer food environment, health, and the policy
response in South Africa. PLoS medicine 9:7; €1001253.

Imamura F, Micha R, Khatibzadeh S, et al. 2015. Dietary quality among men and women in 187 countries in 1990
and 2010: A systematic assessment. Lancet Glob Heal 3, e132—e142.

Julia C, Martinez L, Alles B, et al. Contribution of ultra-processed foods in the diet of adults from the French
NutriNet-Santé study. Public Health Nutrition. 2018;21(1):27-37.

Karanja A, Ickowitz A, Stadimayr B and McMullin S. 2022. Understanding drivers of food choice in low- and middle-
income countries: A systemic mapping study. Global Food Security 32: 100615.

Khandpur N, Cediel G, Obando DA, Jaime PC and Parra DC. 2020. Sociodemographic factors associated with the
consumption of ultra-processed foods in Colombia. Revista de Saude Publica 10;54:19.

Kenya National Bureau of Statistics, Ministry of Health/Kenya, National Aids Control Council/Kenya, Kenya Medical
Research Institute, and National Council for Population and Development/Kenya. 2015. Kenya demographic and
health survey 2014. Rockville, Maryland, USA.

Kim H, Hu EA and Rebholz CM. 2019. Ultra-processed food intake and mortality in the USA: Results from the Third
National Health and Nutrition Examination Survey (NHANES Ill, 1988—1994). Public Health Nutr. 22:1777-1785.

Knorr D, Augustin MA and Tiwari B. 2020. Advancing the role of food processing for improved integration in
sustainable food chains. Frontiers in Nutrition 7(34).

Lane MM, Davis JA, Beattie S, et al. 2021. Ultraprocessed food and chronic noncommunicable diseases: A systematic
review and meta-analysis of 43 observational studies. Obes Rev. 22(3):e13146. doi: 10.1111/0br.13146.

Lawrence M. 2023. Ultra-processed foods: a fit-for-purpose concept for nutrition policy activities to tackle unhealthy
and unsustainable diets. BrJ Nutr. 129(12): 2195-2198.

Leite FHM, Khandpur N, Andrade GC, et al. 2022. Ultra-processed foods should be central to global food systems
dialogue and action on biodiversity. BMJ Glob Health 7(3):e008269. doi: 10.1136/bmjgh-2021-008269.

Leo EEM and Campos MRS. 2020. Effect of ultra-processed diet on gut microbiota and thus its role in
neurodegenerative diseases. Nutrition. 71:110609.

Loewenson R, Godt S, Chanda-Kapata P. 2022. Asserting public health interest in acting on commercial determinants
of health in sub-Saharan Africa: Insights from a discourse analysis. BMJ Global Health 7:€009271.

Louzada ML, Baraldi LG, Steele EM, et al. 2015. Consumption of ultra-processed foods and obesity in Brazilian
adolescents and adults. Prev Med. 81:9-15.

Luiten CM, Steenhuis IH, Eyles H, Mhurchu CN, Waterlander WE. 2016. Ultra-processed foods have the worst
nutrient profile, yet they are the most available packaged products in a sample of New Zealand supermarkets.
Public Health Nutrition 19(3):530-538.

Machado PP, Steele EM, Levy RB, et al. 2019. Ultra-processed foods and recommended intake levels of nutrients
linked to non-communicable diseases in Australia: Evidence from a nationally representative cross-sectional study.
BMJ Open 9(8):029544.

Marino M, Puppo F, Del Bo' C, et al. 2021. A systematic review of worldwide consumption of ultra-processed foods:
Findings and criticisms. Nutrients 13(8):2778.

Martini D, Godos J, Bonaccio M, Vitaglione P, Grosso G. 2021. Ultra-Processed Foods and Nutritional Dietary Profile:
A Meta-Analysis of Nationally Representative Samples. Nutrients 13(10):3390.

Marron-Ponce JA, Sanchez-Pimienta TG, Louzada ML and Batis C. 2018. Energy contribution of NOVA food groups
and sociodemographic determinants of ultra-processed food consumption in the Mexican population. Public
Health Nutrition 21(1):87-93.

Mendonca R, Lopes ACS, Pimenta AM, et al. 2017. Ultra-processed food consumption and the incidence of
hypertension in a Mediterranean cohort: The Seguimiento Universidad de Navarra Project. Am. J. Hypertens.
30(4):358-366.

Miclotte L and van de Wiele T. 2020. Food processing, gut microbiota and the globesity problem. Critical Reviews in
Food Science and Nutrition. 60(11):1769-1782.

Ministry of Health Ghana. 2012. Strategy for the management, prevention and control of chronic non-communicable
diseases in Ghana 2012-2016.

Ministry of Health Kenya. 2015. Kenya national strategy for the prevention and control of non-communicable
diseases 2015-2020.



Mockshell J and Ritter TN. 2023. Ultra-processed food environments: Aligning policy beliefs from the state, market
and civil society. In Resnick, D and Swinnen, J (Eds). The political economy of food system transformation:
Pathways to progress in a polarized world. Chapter 7. International Food Policy Research Institute. Oxford
University Press. United Kingdom.

Mockshell J, Ogutu SO, Alavarez D, et al. 2022. How healthy and food secure is the urban food environment in
Ghana? World Development Perspectives (26):100427.

Monteiro CA, Cannon G, Levy RB, et al. 2019. Ultra-processed foods: What they are and how to identify them. Public
Health Nutr, 22:936-41.

Monteiro CA, Moubarac JC, Cannon G, Ng SW and Popkin B. 2013. Ultra-processed products are becoming
dominant in the global food system. Obesity Reviews 14(Suppl 2):21-28.

Mukanu MM, Abdool Karim S, Hofman K, et al. 2021. Nutrition related non-communicable diseases and sugar
sweetened beverage policies: A landscape analysis in Zambia. Global Health Action 14:1;1872172.

Muncke J. 2011. Endocrine disrupting chemicals and other substances of concern in food contact materials: An
updated review of exposure, effect and risk assessment. The Journal of Steroid Biochemistry and Molecular
Biology 127(1):118-127.

Naghavi M, Abajobir AA, Abbafati C, et al. 2017. Global, regional, and national age-sex specific mortality for
264 causes of death, 1980-2016: A systematic analysis for the Global Burden of Disease Study 2016. Lancet
390:1151-1210.

Neri D, Steele EM, Khandpur N, et al. 2022. Ultraprocessed food consumption and dietary nutrient profiles
associated with obesity: A multicountry study of children and adolescents. Obesity Reviews 23:¢13387.

Nordhagen S, Pries AM and Dissieka R. 2019. Commercial snack food and beverage consumption prevalence among
children 6-59 months in West Africa. Nutrients 11(11):2715.

Ofori-Asenso R, Agyeman AA, Laar A. 2017. Metabolic syndrome in apparently “healthy” Ghanaian adults: A
systematic review and meta-analysis. /nt. J. Chronic Dis. 2562374,

Ofori-Asenso R, Agyeman AA, Laar A and Boateng D. 2016. Overweight and obesity epidemic in Ghana —a
systematic review and meta-analysis. BMC Publ. Health 16:1239.

Osei-Kwasi H, Mohindra A, Booth A, et al. 2020. Factors influencing dietary behaviours in urban food environments
in Africa: A systematic mapping review. Public Health Nutr. 23:2584-601.

Polsky JY, Moubarac JC and Garriguet D. 2020. Consumption of ultra-processed foods in Canada. Health Rep.
31(11):3-15.

Popkin BM and Reardon T. 2018. Obesity and the food system transformation in Latin America. Obesity Reviews.
19(8):1028-1064.

Popkin BM and Gordon-Larsen P. 2004. The nutrition transition: Worldwide obesity dynamics and their determinants.
Int. J. Obes. 28 (Suppl. 3), S2-59.

Popkin BM. 2001. The nutrition transition and obesity in the developing world. /. Nutr. 131:871-873.

Poti JM, Mendez MA, Ng SW and Popkin BM. 2015. Is the degree of food processing and convenience linked with
the nutritional quality of foods purchased by US households? American Journal of Clinical Nutrition. 99(1):162-
171.

Pries AM, Filteau S, Ferguson EL. 2019. Snack food and beverage consumption and young child nutrition in low- and
middle-income countries: A systematic review. Matern. Child Nutr. 15 (S4):e12729.

Ranciere F, Lyons JG, Loh VH, et al. 2015. Bisphenol A and the risk of cardiometabolic disorders: A systematic review
with meta-analysis of the epidemiological evidence. Environ Health 14:46.

Ratnatunga J. 2023. The environmental impact of ultra-processed foods on the global food system. Journal of
Applied Management Accounting Research 21:1-8.

Rauber F, Louzada M, Martinez Steele E, et al. 2019. Ultra-processed foods and excessive free sugar intake in the
UK: A nationally representative cross-sectional study. BMJ Open 9(10).

Reardon T, Tschirley D, Liverpool-Tasie LSO, et al. 2021. The processed food revolution in African food systems and
the double burden of malnutrition. Global Food Security 28:1-19.

Rico-Campa A, Martinez-Gonzalez MA, Alvarez-Alvarez |, et al. 2019. Association between consumption of ultra-
processed foods and all cause mortality: SUN prospective cohort study. BMJ 365:11949.

Rischke R, Kimenju SC, Klasen S and Qaim M. 2015. Supermarkets and food consumption patterns: The case of small
towns in Kenya. Food Pol. 52:9-21.

Rousham E, Pradeilles R, Akparibo R, et al. 2020. Dietary behaviours in the context of nutrition transition: A
systematic review and meta-analysis in two African countries. Publ. Health Nutr. 1-17.

Samodien E, Abrahams Y, Muller C, et al. 2021. Non-communicable diseases — a catastrophe for South Africa. S Afr J
Sci. 117(5/6).

Schnabel L, Kesse-Guyot E, Alles B, et al. 2019. Association between ultraprocessed food consumption and risk of
mortality among middle-aged adults in France. JAMA Internal Medicine. 179(4):490-498.

Seferidi P, Scrinis G and Huybrechts I. 2020. The neglected environmental impacts of ultra-processed foods. Lancet
Planet Health 4(10):e437-e438. doi: 10.1016/5S2542-5196(20)30177-7.

Shim J-S, Shim S-Y, Cha H-J, Kim J and Kim HC. 2021. Socioeconomic characteristics and trends in the consumption
of ultra-processed foods in Korea from 2010 to 2018. Nutrients. 13(4):1120.

Srour B, Kordahi MC, Bonazzi E, et al. 2022. Ultra-processed foods and human health: From epidemiological
evidence to mechanistic insights. The Lancet Gastroenterology & Hepatology. 7(12):1128-1140.



Steele EM, Batis C, Cediel G, et al. 2021. The burden of excessive saturated fatty acid intake attributed to ultra-
processed food consumption: A study conducted with nationally representative cross-sectional studies from eight
countries. Journal of Nutritional Science 10:¢43.

Steele EM, Khandpur N, Louzada ML and Monteiro CA. 2020. Association between dietary contribution of ultra-
processed foods and urinary concentrations of phthalates and bisphenol in a nationally representative sample of
the US population aged 6 years and older. PLOS One. 15(7):e0236738.

Steele EM, Popkin BM, Swinburn B and Monteiro CA. 2017. The share of ultra-processed foods and the overall
nutritional quality of diets in the US: Evidence from a nationally representative cross-sectional study. Population
Health Metrics 15(1):6.

Steyn NP and Mchiza ZJ. 2014. Qbesity and the nutrition transition in sub-Saharan Africa. Ann N'Y Acad Sci
1311:88-101.

TARSC, MoHCC and CFHD. 2022. Promoting healthy urban food systems: Report of a scoping assessment in Harare.
EQUINET, Harare.

Thompson RC, Moore CJ, Vom Saal FS and Swan SH. 2009. Plastics, the environment and human health:

Current consensus and future trends. Philosophical Transactions of the Royal Society B: Biological Sciences.
364(1526):2153-2166.

Thow AM, Abdool Karim S, Mukanu MM, et al. 2021. The political economy of sugar-sweetened beverage taxation:
An analysis from seven countries in sub-Saharan Africa. Global Health Action 14:1.

Thursby E and Juge N. 2017. Introduction to the human gut microbiota. Biochem J. 474 (11): 1823-1836.

Turner C, Aggarwal A, Walls H, et al. 2018. Concepts and critical perspectives for food environment research:

A global framework with implications for action in low- and middle-income countries. Global Food Security
18:93-101.

Tzioumis E, Kay MC, Bentley ME and Adair LS. 2016. Prevalence and trends in the childhood dual burden of
malnutrition in low— and middle— income countries, 1990-2012. Public Health Nutr. 19:1375-88.

Uauy R and Kain J. 2002. The epidemiological transition: Need to incorporate obesity prevention into nutrition
programmes. Public Health Nutr. 5:223-29.

Wanjohi MN, Thow AM, Abdool Karim S, et al. 2021. Nutrition-related non-communicable disease and sugar-
sweetened beverage policies: A landscape analysis in Kenya. Global Health Action 14:1;1902659.

Wanyama R, Godecke T, Chege CG and Qaim M. 2019. How important are supermarkets for the diets of the urban
poor in Africa? food Security 11 (6):1339-1353.

WHO. 2023. Non-communicable diseases. https://www.who.int/news-room/fact-sheets/detail/noncommunicable-
diseases.

WHO. 2022. Deaths from noncommunicable diseases on the rise in Africa. https://www.afro.who.int/news/deaths-
noncommunicable-diseases-rise-africa

WHO Regional Office of Africa. 2014. Noncommunicable diseases 2014. https://www.afro.who.int/health-topics/
noncommunicable-disease.

Zhang Y and Giovannucci EL. 2022. Ultra-processed foods and health: A comprehensive review. Critical Reviews in
Food Science and Nutrition 63:1-13.

Zehner E. 2016. Promotion and consumption of breastmilk substitutes and infant foods in Cambodia, Nepal, Senegal
and Tanzania. Matern Child Nutr 12 (suppl 2):3-7.

Zinocker MK and Lindseth IA. 2018. The Western diet— microbiome-host interaction and its role in metabolic disease.
Nutrients 10(3):365.




