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Beware the mix of food and fear – the truth about ultra-processed foods is still 
emerging (Jan 2025) 
This article is more than 1 year old 

Amelia Tait 

 

Research on UPFs should be a wake-up call – but if people miss out on nutrients in a quest to avoid 
them, is it really helping? 

 

If you consumed a lot of news last year, you’d be forgiven for thinking that strawberry yoghurt wants to 
murder you. Since last spring, a new obsession has spread across Britain: have you heard? Don’t you 
know? UPF is our new food enemy. What is UPF? It is ultra-processed food. What is ultra-processed 
food? It can include cereal and sausages and fruit-flavoured yoghurts and instant soup. How exactly 
can I determine if something is ultra-murderous? Anecdotally, my friends don’t seem to know the 
definition of UPF – but they do know they should be afraid of it. 

Another person who, by his own admission, hasn’t quite mastered the definition is Chris van Tulleken, 
the infectious diseases doctor who wrote the bestselling book Ultra-Processed People: Why Do We All 
Eat Stuff That Isn’t Food … and Why Can’t We Stop? At the beginning of his book, he forgoes “a long 
formal scientific definition” of UPF, instead arguing it can be boiled down to this: “If it’s wrapped in 
plastic and has at least one ingredient that you wouldn’t usually find in a standard home kitchen, it’s 
UPF.” 

Later, Van Tulleken and his brother debate whether a Marks & Spencer sausage roll is UPF – his 
brother thinks it is, because he doesn’t have pasteurised egg and calcium carbonate at home. Yet he 
says calcium carbonate doesn’t count because “it’s added by law to most white wheat flour”. Instead, 
he questions the snack’s “purpose” – another way he defines UPF is as something marketed 
“aggressively” for “no other reason than financial gain”. This seemingly leaves Van Tulleken just as 
confused as the rest of us – “to be fair” to his brother, he writes, “I find myself having these same 
debates internally all the time.” 

 

Herein lies the problem with the current focus on UPF. It is fundamentally muddled. It’s not that 
studies about UPF haven’t already had troubling results – one randomised controlled trial found that 
people on UPF diets ate more calories and gained more weight than those on unprocessed diets. It’s 
that while scientists use somewhat more rigorous definitions of UPF for their trials, these definitions 
are not universally standardised or agreed upon and are often ambiguous, making things confusing for 
consumers. 

https://www.theguardian.com/profile/amelia-tait
https://www.theguardian.com/food/2023/sep/06/ultra-processed-foods-the-19-things-everyone-needs-to-know
https://www.theguardian.com/profile/chris-van-tulleken
https://pubmed.ncbi.nlm.nih.gov/31105044/
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The shiny, slippery new category of UPF, and the news of its associated evils, implies that a protein-
packed yoghurt is just as likely to cause heart disease as a frozen pizza, just because both come 
wrapped in plastic and contain xanthan gum. 

Where does that leave us? Are we supposed to be afraid of everything in a packet and hate ourselves 
for eating it? This isn’t what Van Tulleken wants. He notes that there is likely “a spectrum” of UPF and 
possible harms, and concludes “Whatever happens, don’t beat yourself up.” But with worries about 
UPF amplified across the media, I think this is a tough ask as long as its very definition remains vague. 

What happens when someone thinks their favourite strawberry yoghurt will cause them to have a 
stroke? Do they suddenly magically find the time to make their own, healthier version from scratch? 
Do they miraculously start being able to afford the more natural, organic yoghurt they’ve always hated 
the taste of? 

It’s not that I think it’s wrong to question our current food culture, or that we won’t one day identify a 
mechanism involved in food processing or an additive in UPF that is inherently harmful. It’s just that I 
think it’s too early and things are too uncertain for us to descend into panic. In July, the government’s 
scientific advisory committee on nutrition (SACN) said “there are uncertainties around the quality of 
evidence” that links UPF with adverse health outcomes such as heart disease, cancer and 
depression. The committee warned that many UPF studies did not take confounding variables – such 
as a person’s smoking history or calorific intake – into account. “The evidence to date needs to be 
treated with caution,” it said. 

Then, in November, a WHO-backed study found that some UPF is actually good for our health, with 
the fibre in bread and cereal associated with a reduced risk of developing cancer, heart disease and 
diabetes. 

The fact that new information like this is emerging all the time means I think we should wait to know 
more before we scare consumers into emptying their shopping baskets. My view is coloured by my 
history of having had an eating disorder – I had anorexia as a teen and am now recovered, so I am very 
aware of the dangers of mixing food and fear. The UPF hype reminds me of the “clean eating” trend 
that dominated social media in the 2010s. Some advocates cut out entire food groups in an attempt to 
be “healthy”, and former clean eating influencers have said that the fad led them to spiral into eating 
disorders. 

 

Duane Mellor, a registered dietitian and nutrition researcher at Aston Medical School, says he has 
seen “increasing” reports that some individuals “are starting to avoid UPFs and not managing to meet 
their nutrient needs, putting their health further at risk”. The nutritionist believes that we should 
promote healthy foods rather than stigmatise the foods that many people rely on (a 2021 Australian 
study found that poorer people ate more UPF). “Rather than arguing about the fine details of which 
foods or ingredients need to be avoided,” Mellor says, we should emphasise healthy foods, “as largely 
there is agreement about the foods we should eat more of, which are vegetables, fruits, nuts, seeds 
and legumes.” 

Researchers and writers raising the alarm about UPF often call for greater regulation of the food 
industry and a world in which consumers are more informed. It is an admirable aim, but I wonder 
whether the UPF classification is even the best avenue for change. We already know so much about 
how foods high in fat, salt or sugar affect our health – shouldn’t we go further with regulations here? I 

https://www.bbcgoodfood.com/howto/guide/what-is-xanthan-gum
https://www.gov.uk/government/publications/sacn-statement-on-processed-foods-and-health/sacn-statement-on-processed-foods-and-health-summary-report#:~:text=Consumption%20of%20(ultra%2D)%20processed,fruit%20and%20vegetables%20and%20fibre.
https://www.theguardian.com/society/2023/nov/13/some-ultra-processed-foods-are-good-for-your-health-who-backed-study-finds
https://www.dailymail.co.uk/health/article-4675038/Instagram-star-says-clean-eating-disorder.html
https://www.theguardian.com/commentisfree/2023/dec/10/tea-drinking-good-for-body-and-soul
https://www.theguardian.com/commentisfree/2023/dec/10/tea-drinking-good-for-body-and-soul
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8825971/
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can’t understand why consumers should feel guilty for ignoring a warning label when supermarkets 
simply shouldn’t be allowed to sell a sandwich containing 50% of your daily salt intake. 

We live in a world where consumers are blamed for companies’ poor choices. Sometimes, I feel I can’t 
go a day without people telling me about something I should or shouldn’t eat – and I’ve lived long 
enough to see some of these claims reversed (a glass of red wine is actually bad for you, cheese 
is actually good for you, the egg thing is complicated). I wish everyone had enough time and money to 
make the happiest and healthiest choice about food for themselves, but that isn’t the case. While we 
fight food inequality and push for further regulation, there is a fine line between educating people and 
terrifying them. That line might be arbitrary – but, then again, so are many definitions of UPF. 

• Amelia Tait is a freelance journalist 

https://www.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-
upfs?utm_campaign=Bundle&utm_medium=referral&utm_source=Bundle  

 

Social implications 

Public concern about UPFs may lead to confusion and anxiety about what foods are safe to eat. Media 
coverage often oversimplifies scientific findings, creating fear that all packaged foods are harmful. 
This can encourage unhealthy eating behaviours, such as avoiding whole food groups or developing 
restrictive diets. 
There is also a social inequality issue: people with lower incomes often rely on processed foods 
because they are affordable, accessible, and have a longer shelf life. If UPFs are stigmatised, these 
groups could be unfairly judged or pressured to buy foods they cannot afford, widening the gap in diet-
related health outcomes between richer and poorer populations. 

However, increased awareness of UPFs might encourage consumers to think more critically about 
their diet and could promote healthier eating habits if clear, balanced guidance is provided. 

 

Environmental implications 

The UPF debate also connects to environmental concerns. Many ultra-processed foods are heavily 
packaged in plastic, which contributes to waste and pollution. Reducing UPF consumption could 
therefore reduce packaging waste and the carbon footprint associated with manufacturing and 
transporting processed foods. 
On the other hand, a sudden shift away from UPFs could increase food waste if people lack time or 
facilities to prepare fresh food from scratch, or if fresh produce spoils quickly. Any policy encouraging 
reduced UPF intake should therefore consider sustainable food systems that balance health with 
environmental impact. 

 

Financial implications 

There are several financial implications for both individuals and the economy. 
For consumers, unprocessed or organic foods are often more expensive, meaning that following 
advice to avoid UPFs could increase food costs. This can add financial pressure on low-income 
families, potentially worsening food insecurity. 

https://slate.com/technology/2023/04/alcohol-wine-drinking-healthy-dangerous-study.html
https://www.wired.com/story/cheese-actually-isnt-bad-for-you/
https://undark.org/2019/07/18/science-of-eggs/
https://www.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-upfs?utm_campaign=Bundle&utm_medium=referral&utm_source=Bundle
https://www.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-upfs?utm_campaign=Bundle&utm_medium=referral&utm_source=Bundle
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For the food industry, increased regulation or changes in consumer behaviour could require 
companies to reformulate products or invest in alternative packaging and ingredients, which may 
raise costs. 
However, in the long term, if reducing UPF consumption improves public health, this could lower NHS 
spending on diet-related diseases such as obesity, diabetes, and heart disease, offering financial 
benefits at a national level. 

 

Ethical implications 

The article highlights the ethical responsibility of scientists, the media, and policymakers to 
communicate evidence accurately. Because research into UPFs is still developing, it would be 
unethical to create public panic or guilt without clear proof of harm. Overstating the dangers could 
lead to eating disorders or malnutrition if people cut out foods unnecessarily. 
There is also an ethical issue around corporate responsibility. Food companies often market UPFs 
aggressively for profit, even when they are high in fat, sugar, or salt. Ethically, manufacturers should be 
more transparent about ingredients and nutritional value, and governments should regulate harmful 
products to protect consumers. 
Finally, there is a moral debate about individual choice versus protection — whether people should 
be free to choose what they eat, or whether regulation is justified to protect public health. 
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The death of diesel: has the one-time wonder become the new asbestos?  
(January 2020) 
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responses 

The article “Beware the mix of food and fear – the truth about ultra-processed foods is still emerging” 
by Amelia Tait, published in The Guardian on January 2, 2024, delves into the complexities 
surrounding ultra-processed foods (UPFs). It highlights the scientific uncertainties and the societal 
reactions to UPFs, raising several ethical, social, and economic issues.(The Guardian) 

 

Scientific Issues Discussed 

1. Ambiguity in Defining UPFs 

The article underscores the lack of a clear, universally accepted definition of UPFs. For instance, Chris 
van Tulleken describes UPFs as foods "wrapped in plastic and have at least one ingredient that you 
wouldn’t usually find in a standard home kitchen." However, this definition is subjective and can lead 
to confusion. Even van Tulleken admits to internal debates about whether certain foods, like a Marks 
& Spencer sausage roll, qualify as UPFs. This ambiguity complicates both scientific research and 
public understanding. (The Guardian, The Guardian) 

2. Inconclusive Health Impacts 

While some studies suggest potential health risks associated with UPFs, the article points out that the 
evidence is not definitive. The UK government's scientific advisory committee has cautioned that 
evidence linking UPFs to adverse health outcomes is not conclusive. This uncertainty makes it 
challenging to formulate clear dietary guidelines. (The Guardian) 

 

Ethical Issues 

1. Fear-Based Messaging and Public Health 

The article raises concerns about the ethical implications of promoting fear around UPFs without solid 
scientific backing. Such messaging can lead to anxiety and potentially harmful behaviors, like 
disordered eating. The author, who has a history of anorexia, emphasizes the dangers of mixing food 
and fear, suggesting that alarmist narratives can do more harm than good. (The Guardian, The 
Guardian) 

2. Responsibility of Influencers and Media 

There's an ethical question regarding the role of media and influencers in disseminating information 
about UPFs. Spreading unverified or sensationalized claims can mislead the public and contribute to 
unnecessary panic. The article implies a need for responsible communication that balances 
awareness with accuracy. 

 

Social Issues 

1. Impact on Eating Disorders 

The fear surrounding UPFs can exacerbate eating disorders, such as orthorexia nervosa, characterized 
by an obsessive focus on healthy eating. The article suggests that the current discourse on UPFs 
might trigger or worsen such conditions, especially among vulnerable populations. (The Guardian) 

https://amp.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-upfs?utm_source=chatgpt.com
https://amp.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-upfs?utm_source=chatgpt.com
https://www.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-upfs?utm_source=chatgpt.com
https://www.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-upfs?utm_source=chatgpt.com
https://www.theguardian.com/global/2025/may/02/orthorexia-eating-disorders-rfk-jr?utm_source=chatgpt.com
https://amp.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-upfs?utm_source=chatgpt.com
https://amp.theguardian.com/commentisfree/2024/jan/02/truth-about-ultra-processed-foods-upfs?utm_source=chatgpt.com
https://www.theguardian.com/global/2025/may/02/orthorexia-eating-disorders-rfk-jr?utm_source=chatgpt.com
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2. Socioeconomic Disparities 

The consumption of UPFs is often higher among lower-income groups due to affordability and 
accessibility. Stigmatizing these foods without providing viable alternatives can disproportionately 
affect these communities, highlighting a social equity issue. (The Guardian) 

 

Economic Issues 

1. Affordability and Accessibility 

UPFs are generally more affordable and have a longer shelf life, making them a staple for many, 
especially in low-income households. Demonizing these foods without addressing the economic 
factors that drive their consumption overlooks the broader systemic issues. 

2. Industry and Market Dynamics 

The food industry heavily markets UPFs due to their profitability. Calls to reduce UPF consumption 
can have significant economic implications, affecting jobs and market dynamics. Balancing public 
health concerns with economic realities presents a complex challenge. 

 

Conclusion 

The article emphasizes the need for a nuanced approach to UPFs, considering the scientific 
uncertainties and the ethical, social, and economic dimensions. Rather than promoting fear, it 
advocates for informed discussions and policies that address the root causes of UPF consumption, 
such as socioeconomic disparities and lack of access to healthier options. 

 

https://www.theguardian.com/society/article/2024/jul/17/uk-adolescents-get-two-thirds-of-daily-calories-from-upfs-says-survey?utm_source=chatgpt.com
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Five ways to end plastic waste (Jan 2021) 
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https://medium.com/circulatenews/five-ways-to-end-plastic-waste-69ee2dec0f81 

Social implications 

• The ubiquity of plastic waste affects communities in many ways: litter, pollution of beaches and rivers, 
and microplastics in food chains. The article notes that about 8 million tonnes of plastic still enter the 
ocean each year. (Medium) 

• There’s a societal burden on waste-management infrastructure, especially in lower-income countries 
where collection and recycling may be weak. This can lead to health and sanitation problems for 
vulnerable populations. 

• Consumer behaviour is implicated: people are being asked to use reusable packaging, avoid single-use 
plastics, and think about system design rather than only individual actions. The shift in mindset has 
social education implications. (Medium) 

• There is a risk of social inequality: if alternatives to current plastics are more expensive or require 
infrastructure (refill stations, compostable packaging, etc), then less well-off consumers may be 
disadvantaged in making the “better” choices. 

Environmental implications 

• The article emphasises the environmental cost of plastic packaging ending up in landfill, incineration or 
the natural environment. That means harm to wildlife (marine and terrestrial), ecosystems and 
biodiversity. (Chatham House) 

• There is also a circular economy implication: plastics need to be redesigned so they fit into systems 
where waste is minimised and materials are reused. The article refers to the call for a “plastics system 
that works” so that materials never become waste. (Medium) 

• Persistent environmental damage: plastics degrade slowly, create microplastics, and flush through 
ecosystems, with long-term unknown effects on human health and environmental health. The article 
points out the complexity of this problem and the need for upstream change. 

• The environmental implication also extends to resource use: conventional plastics derive from fossil 
fuels; increasing plastic production therefore contributes to climate change, resource depletion and 
pollution. 

Financial implications 

• For governments and local authorities: increased costs of waste collection, management, recycling 
systems, clean-up of plastics in the environment. If current systems are inadequate, financial burdens 
will grow. 

• For industry: the article outlines how major initiatives (such as the Ellen MacArthur Foundation/New 
Plastics Economy innovation prize) are driving costs into redesigning packaging, developing new 
materials, investing in recycling and circular systems. (Medium) 

• For consumers: if alternatives to single-use plastics are more expensive (for example, refillable 
systems, compostable packaging) this can raise household costs or shift burden. 

• Long-term cost savings may occur if plastic pollution and its consequences (health impacts, 
environmental clean-up, wildlife loss) are reduced; hence upfront investment may pay off. 

• There is also lost economic value: the article mentions that productive value is lost when plastic 
packaging is thrown away or dispersed instead of being part of a circular system. 

Ethical implications 

https://medium.com/circulatenews/five-ways-to-end-plastic-waste-69ee2dec0f81?utm_source=chatgpt.com
https://medium.com/circulatenews/five-ways-to-end-plastic-waste-69ee2dec0f81?utm_source=chatgpt.com
https://www.chathamhouse.org/2022/08/future-without-plastic?utm_source=chatgpt.com
https://medium.com/circulatenews/five-ways-to-end-plastic-waste-69ee2dec0f81?utm_source=chatgpt.com
https://medium.com/circulatenews/five-ways-to-end-plastic-waste-69ee2dec0f81?utm_source=chatgpt.com
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• Ethical responsibility of businesses and governments: The article implicitly raises the question of who 
bears responsibility for plastic waste — is it individuals, manufacturers, governments? If packaging is 
designed with little regard for end-of-life disposal, there is an ethical concern. 

• Ethical treatment of the global south: Plastic waste is often exported or ends up in developing countries 
with weak infrastructure, burdening communities with the consequences. There is an ethical dimension 
of equity and global justice. 

• The ethics of prevention vs cure: The article suggests that focusing on clean-up alone is insufficient (the 
“ocean clean-ups” deal with less than 0.5% of plastics entering the ocean) and that it is more ethical to 
design plastics out in the first place. (Medium) 

• Consumer ethics: informed choice, transparency of packaging and materials, and corporate marketing 
ethics (to what extent companies can claim “green” credentials when packaging still ends up as waste). 

• Ethical implications of innovation: Developing new materials may have unintended consequences 
(toxicity, disposal issues) so ethical due diligence is required in research, production and deployment. 

 

Conclusion 

The scientific issue of plastic waste — specifically packaging that is hard to collect or recycle and ends up 
dispersed in the environment — carries very wide-ranging implications. Socially we face issues of equity, 
behaviour change and health; environmentally we face ecosystem damage, climate change and resource 
depletion; financially we face rising costs, lost value and investment needs; ethically we face responsibility, 
justice, transparency and innovation risk. The article makes it clear that while individual actions matter, 
system-level change in design, material choice and circular economy thinking is essential. (Medium) 

https://medium.com/circulatenews/five-ways-to-end-plastic-waste-69ee2dec0f81?utm_source=chatgpt.com
https://medium.com/circulatenews/five-ways-to-end-plastic-waste-69ee2dec0f81?utm_source=chatgpt.com
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Nanotechnology can launch a new age of space exploration (Jan 2019) 
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Social Implications 

• Reduced cost and size could democratise space access: nations or organisations previously 
excluded might enter the field of space exploration. The Guardian 

• Shifts in workforce skills: more demand for nano-engineering, smart systems, miniaturisation, 
creating new educational/training requirements. 

• Public engagement and excitement: novel missions may raise interest in STEM, but also risk 
generating unrealistic expectations of when such technologies become practical. 

• Equity: if only wealthy nations/corporations adopt nanosat technologies, there might be a new 
divide in space capability. 

Environmental Implications 

• Lighter payloads mean lower launch mass → potentially lower fuel consumption, fewer 
emissions from launches. 

• However, proliferation of small nanosats could lead to increased space-debris if not managed, 
which poses environmental risk for orbital ecosystems (collision hazard, long-term debris). 

• Production of nanotech materials may involve novel materials (rare elements, chemical 
processes); environmental costs of mining, manufacturing and disposal must be considered. 

• Smaller spacecraft could enable more frequent missions, including to moons/asteroids, which 
in turn raises concerns about planetary protection, contamination and disturbance of pristine 
environments. 

Financial Implications 

• Launch cost savings: the article cites ~$10,000 (£6,300) to lift each 0.45 kg into orbit; thus 
miniaturisation offers big savings. The Guardian 

• Industry investment: companies and agencies may need large upfront R&D investment into 
nanotech for space, with uncertain timeline and return. 

• Market creation: new business models (small-sat swarms, nano-probes) may open 
commercial opportunities (communications, Earth monitoring) but also risk if investment 
outpaces practical deployment. 

• Cost to public sector: if governments fund this new tech, budgets may shift away from other 
priorities; risk of technology not yet mature leading to wasted spend. 

Ethical Implications 

• Responsibility in design: Should nano-spacecraft be developed rapidly without fully 
understanding long-term effects (e.g., space-debris, environmental contamination)? 

• Dual-use concern: Nanotechnology in space may have military/defence applications; ethical 
oversight of such uses is required. 

https://www.theguardian.com/nanotechnology-world/nanotechnology-can-launch-a-new-age-of-space-exploration?utm_source=chatgpt.com
https://www.theguardian.com/nanotechnology-world/nanotechnology-can-launch-a-new-age-of-space-exploration?utm_source=chatgpt.com
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• Access & justice: If only certain nations/corporations access this technology, issues of space 
equity and exploitation (of celestial bodies) arise. 

• Sustainability: Ethically, the drive to explore must balance against impact on environments 
(both Earth’s and other planetary bodies) and ensure responsible stewardship of space. 

Conclusion 
The transformative potential of nanotechnology in space exploration is clear, yet its implications are 
multifaceted. Socially, environmentally, financially and ethically there are both opportunities and 
risks. As the article emphasises, thinking small (in spacecraft) may enable big leaps — but only if 
decision-makers integrate caution, fairness and long-term thinking alongside innovation. 



Unit 7: Contemporary Issues in Science 
 
 

Dolling out too many antibiotics “will make even scratches deadly”: WHO warns 
that crisis could be worse than AIDS (June 2018) 
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The article highlights the growing global crisis of antibiotic-resistance (AMR) — that is, bacteria evolving to 
evade existing antibiotic drugs, making once-treatable infections much harder (and sometimes impossible) to 
cure. This scientific issue has wide-ranging implications across social, environmental, financial and ethical 
domains. 

 

Social implications 

• As bacteria become resistant to antibiotics, common infections could become life-threatening again, 
putting populations at risk — especially vulnerable groups (elderly, immunocompromised, those in 
poorer countries). 

• The burden on healthcare systems and communities increases: longer hospital stays, more intensive 
treatments, higher morbidity and mortality. 

• Inequalities are deepened: low- and middle-income countries often have weaker health infrastructure, 
less access to new antibiotics or diagnostics, so the social impact is greater there. 

• Public behaviour and awareness must change: misuse and over-use of antibiotics (in humans and 
animals) contribute to resistance. Social norms around antibiotic prescription, self-medication, and 
awareness of microbial risks are impacted. 

• There is also a potential threat to progress in medical practice: many procedures (e.g., surgery, 
chemotherapy) rely on effective antibiotics. If these become ineffective, it may limit access to these 
treatments socially. 

 

Environmental implications 

• The use and disposal of antibiotics in humans, animals and agriculture leads to environmental 
exposure of microbes to antibiotic residues, increasing selective pressure for resistance in the 
environment. World Bank+2Birmingham Polytechnic School+2 

• Resistant bacteria and resistance genes can spread through water, soil and wildlife, creating ecological 
reservoirs of resistance. 

• The scale of antibiotic usage in livestock and aquaculture (for prophylaxis or growth) contributes to 
environmental antibiotic load and resistance emergence. 

• The environmental impact also includes the lifecycle of antibiotics packaging, manufacturing and 
waste, which imposes ecological costs. 

• If infections become untreatable, environmental health (e.g., in ecosystems and human-animal 
interfaces) may worsen due to increased disease burden in animals and humans, affecting biodiversity 
and ecosystem services. 

 

Financial implications 

• The economic cost of antibiotic resistance is considerable: treating resistant infections is far more 
expensive (longer hospital stays, more intensive care, more toxic/novel drugs) than treating non-
resistant infections. World Bank+1 

• For health systems, this means increased expenditure and budget strain — fewer resources for other 
services. 

https://documents1.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf?utm_source=chatgpt.com
https://documents1.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf?utm_source=chatgpt.com
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• On a national/global level, AMR threatens economic productivity: more people ill, more mortality, more 
healthcare costs, reduced workforce capacity, and potentially reduced investment returns in health 
and social care. World Bank 

• The pharmaceutical and biotech industry faces high costs and risk: developing new antibiotics is 
expensive, scientifically difficult and financially uncertain (low return on investment). 

• For individuals and families, increased costs (through healthcare, loss of income due to longer illness) 
may impose financial burdens, worsening inequality. 

 

Ethical implications 

• There is a responsibility (ethical duty) for prudent antibiotic use: doctors, veterinarians, farmers and 
patients all share responsibility to preserve antibiotic effectiveness for future generations. Misuse is an 
ethical problem. 

• Global justice concerns: wealthy countries may have access to newer antibiotics or better stewardship 
programs, while poorer countries may suffer greater burdens — raising issues of fairness and equity. 

• Intergenerational ethics: if current misuse leads to future generations losing effective treatments, that 
is an ethical breach of duty to future humans. 

• Animal welfare issues: heavy antibiotic use in livestock raises ethical questions about farming 
practices, animal husbandry and the impact on resistance. 

• Environmental ethics: disposal of antibiotics and the spread of resistance genes into environment 
raises moral responsibility to ecosystems and non‐human life. 

• Research and development ethics: the antibiotic pipeline is weak, yet companies may be reluctant to 
invest. The ethics of allocating public funds, supporting low‐profit essential medicine development, 
and incentivising innovation are all implicated. 

• Informed consent and public communication: individuals need clear, accurate information about 
antibiotic resistance; oversimplification or alarmism could be unethical if it misleads or causes 
unintended behaviour. 

 

Conclusion 

The scientific issue of antibiotic resistance is one of the most critical challenges in modern medicine. It extends 
far beyond microbiology and affects society, the environment, economies and ethics. Addressing it requires 
integrated action: stewardship, innovation, global collaboration, behavioural change and equitable access. The 
article emphasises that without concerted effort, we risk returning to a “post‐antibiotic era” in which minor 
infections are deadly. 

 

 

 

https://documents1.worldbank.org/curated/en/323311493396993758/pdf/final-report.pdf?utm_source=chatgpt.com
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Why stem cells could be the medical innovation of the century 
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Question 1: Discuss the implications of the scientific issue identified in the article 

The article 'How will stem cells impact the future of medicine?' from the World Economic Forum 
explores the scientific issue of using stem cells to treat a wide range of diseases. Stem cells are 
unique because they can develop into many different types of cells in the body and have the potential 
to repair or replace damaged tissues. This exciting field of biotechnology has the potential to 
revolutionise medicine but also raises important social, environmental, financial, and ethical 
implications. 

Social Implications 

Stem cell research offers hope for patients suffering from diseases such as Parkinson’s, diabetes, 
heart disease, and spinal cord injuries. It could significantly improve quality of life and extend life 
expectancy. However, access to these treatments may be uneven, leading to social inequality. Only 
those in wealthier countries or with private healthcare might benefit in the early stages of 
development. The use of stem cells also challenges cultural and religious beliefs, as some people 
oppose using embryonic stem cells due to moral concerns. Public understanding and acceptance will 
be key to the responsible use of this technology. 

Environmental Implications 

Stem cell therapy generally has a limited direct impact on the environment compared with industrial 
technologies, but laboratory research and clinical trials require specialised equipment, materials, and 
energy, which contribute to the carbon footprint of biomedical research. On a positive note, 
successful stem cell treatments could reduce the environmental impact of healthcare by lessening 
the need for long-term drug use, surgery, and hospitalisation. As the technology matures, sustainable 
lab practices and waste reduction in biotech research will become increasingly important. 

Financial Implications 

Developing and testing stem cell therapies is extremely costly. Clinical trials, specialist equipment, 
and regulatory approval processes require significant investment. This makes treatments expensive 
and potentially limits access to those who can afford them. However, in the long term, regenerative 
medicine could reduce healthcare costs by curing chronic diseases rather than just managing 
symptoms. The field also creates new economic opportunities through biotechnology companies, 
research funding, and international collaboration, contributing to job creation and innovation-driven 
growth. 

Ethical Implications 

Stem cell research raises complex ethical issues. The use of embryonic stem cells involves the 
destruction of human embryos, which many people consider morally wrong. This has led to debates 
about the value of potential human life versus the potential medical benefits. Ethical frameworks 
must ensure that stem cell research is conducted with respect for human rights, informed consent, 
and transparency. Additionally, the rise of unregulated private clinics offering unproven stem cell 
treatments poses ethical and safety risks. Scientists and regulators have a duty to protect patients 
from exploitation and ensure research integrity. 

Conclusion 
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Stem cell research has the potential to transform medicine by offering cures for previously 
untreatable diseases and improving millions of lives. However, it also presents major social, 
environmental, financial, and ethical challenges. Responsible governance, public education, and 
equitable access are essential to ensure that this technology benefits all of society without 
compromising ethical standards or sustainability. 
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Groundbreaking proton beam therapy cancer trial opens 

  

A cancer treatment that is currently available to only a limited number of UK patients is to be tested 
in a clinical trial to see if it causes fewer long-term side effects than standard radiotherapy. 

The brain cancer trial, which is now recruiting patients in Leeds, Manchester, Oxford, London, 
Cambridge and Kent*, will determine whether proton beam therapy can reduce the long-term side 
effects of radiotherapy and improve quality of life of patients compared with photon radiotherapy, the 
current standard treatment used globally.  

The technology uses a beam of a highly charged proton particles to destroy cancer cells. It does this by 
releasing a powerful burst of energy at the tumour site and delivers less radiation to the surrounding 
normal tissues.  

The clinical trial, called APPROACH, funded by the National Institute for Health and Care Research 
(NIHR) and led by the University of Leeds, is open to patients with a type of brain cancer called 
oligodendroglioma that is diagnosed in about 350 UK patients per year. APPROACH stands for Analysis 
of Proton vs Photon Radiotherapy in Oligodendroglioma and Assessment of Cognitive Health.  

The trial is academically co-led by Dr Louise Murray, Yorkshire Cancer Research Associate Professor 
and Honorary Consultant Clinical Oncologist, and Professor Susan Short, Professor of Neuro-
Oncology, both from the University of Leeds’s School of Medicine.  

“This trial is vital to determine how we can use radiotherapy treatments appropriately, to give 
patients the best possible future.” 
Dr Louise Murray, School of Medicine 
 

It will be delivered through the University of Leeds Cancer Research UK Clinical Trials Unit, led by 
Professor Sarah Brown. Specialist teams at University College London Hospitals NHS Foundation Trust 
(UCLH) and The Christie NHS Foundation Trust in Manchester – the two UK proton beam therapy 
treatment centres – will lead on the development and delivery of proton beam therapy for this new 
clinical indication and support patients and families through treatment.  

Dr Murray said: “We really need to know if this new technique can help reduce damage to the healthy 
brain tissue that surrounds a tumour, so that fewer patients have their lives affected by cognitive 
problems, such as difficulties with memory and processing information; problems like these can have 
a huge impact on daily life.  

 

https://www.uclh.nhs.uk/our-services/find-service/cancer-services/proton-beam-therapy-pbt
https://www.uclh.nhs.uk/our-services/find-service/cancer-services/proton-beam-therapy-pbt
https://www.christie.nhs.uk/patients-and-visitors/services/proton-beam-therapy
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Protons vs photons  

In the UK, standard radiotherapy is considered to be the most appropriate and effective treatment for 
the majority of cancers that are responsive to radiation treatment. It uses x-ray photons to destroy 
cancer cells, a technique which has been used successfully for more than 100 years, with continuous 
improvement resulting in greater accuracy and precision. Proton beam therapy is a relatively new 
technology in the UK. The NHS has invested in two major high energy proton beam radiotherapy centres 
and patients who receive proton beam therapy in the APPROACH trial will receive it at The Christie NHS 
Foundation Trust in Manchester, or University College London Hospitals NHS Foundation Trust 
(UCLH).  

Proton beam therapy is only available to a small number of patients in the UK and up until 2018 could 
only be accessed abroad. Now it is available in the NHS at The Christie NHS Foundation Trust in 
Manchester and UCLH.  

Current clinical indications for proton beam therapy have focused on where there are benefits over 
standard treatment, particularly where tumours are close to vital or delicate parts of the body, and 
some children’s cancers. More clinical research is required to understand how proton beam therapy 
compares with other treatment modalities to ensure the best treatment is selected for patients and is 
why this trial will play an important role in addressing some of these questions.  

In both proton beam therapy and photon radiotherapy some damage may be caused to healthy tissue 
by the radiation beam inside the patient. In the case of photon radiotherapy, this also includes healthy 
tissue behind the tumour, since the x-rays continue to pass through the body beyond the tumour, albeit 
with less energy. Proton beam therapy may reduce the side effects from radiotherapy treatment 
because the beam of protons delivers a large burst of energy at the tumour site, with significantly less 
radiotherapy deposited beyond the tumour.  

Dr Murray said: “We need high quality clinical trials to determine whether proton beam therapy is a 
better treatment for certain cancers. Clinical trials such as APPROACH are therefore of critical 
importance. Although we have some data to suggest that proton beam therapy might reduce long-term 
side effects, it is essential that we directly compare the two treatment approaches, and this will 
determine how future patients are best treated.”  

Dr Naomi Fersht, consultant clinical oncologist at UCLH and one of the APPROACH trial investigators, 
said: “We are keen to begin this important trial and hope to be able to show that the use of proton beam 
therapy can minimise some of the side effects of radiotherapy for adult brain cancer patients. 
APPROACH is an example of the type of research we are now able to invite UK patients to participate 
in, working in collaboration with our partners nationally.”  

Recruiting in 2024  

Professor Nick Lemoine CBE, from the National Institute for Health & Care Research, which is funding 
the trial, said: “The launch of proton beam therapy in the UK is a major milestone in cancer care, but 
we need evidence for how best it can be used and that can only come from high quality clinical trials 
such as APPROACH.”  

The trial will ultimately be open to patients from up to 18 recruiting cancer centres across the UK. Those 
taking part will be randomly assigned to receive either standard photon radiotherapy or proton beam 
therapy, so the side effects can be compared. Patients interested in joining the trial should contact 
their treating clinician to discuss suitability.  
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The APPROACH trial team has worked closely with brain tumour patients and their relatives, as well as 
staff working at The Christie, UCLH and the Leeds Cancer Research UK Clinical Trials Unit, in designing 
the trial. The National Cancer Research Institute Clinical Trials Radiotherapy Research Working Group 
(CTRad) provided expert support and guidance throughout the trial design process to ensure the trial 
would be efficient and of high quality. CTRad, now closed, brought the UK radiotherapy research 
community together to create world-leading large scale randomised trials that directly compare 
standard photon and proton beam radiotherapy.  

David Sebag-Montefiore, Professor of Clinical Oncology and Health Research at Leeds’ School of 
Medicine and former CTRad Chair, said: “The APPROACH trial will answer critically important 
questions for brain cancer patients regarding the use of proton beam therapy. We hope that this 
treatment will improve quality of life for patients and reduce the long-term side effects they can often 
face.”  

Dr Helen Bulbeck is co-founder of UK brain tumour charity brainstrust, and former patient 
representative for proton beam therapy in CTRad. She said: “This trial is so important and will help to 
dispel the myths that have developed about proton beam therapy.  

“People need to be able to make informed decisions about their treatment choices. To do this we need 
the evidence that this trial will produce. This will put people in the driving seat, enabling them to be co-
pilots in their care and the decisions they make.”  

The trial will follow up with patients to assess their side effects, quality of life and survival rates for five 
years after treatment. The researchers hope that the trial results will lead to improved care and 
outcomes for patients with brain cancer and will help inform treatment of other cancers in the years to 
come.  

References 

https://www.leeds.ac.uk/news-health/news/article/5517/groundbreaking-proton-beam-therapy-
cancer-trial-opens 

 

Question 1: Discuss the implications of the scientific issue identified in the article 

The article 'Groundbreaking proton beam therapy cancer trial opens' from the University of Leeds 
describes a major development in cancer treatment using proton beam therapy (PBT). This advanced 
form of radiotherapy uses high-energy protons instead of X-rays to target tumours more precisely, 
reducing damage to surrounding healthy tissue. The scientific issue explored in the article concerns 
the development, accessibility, and ethical use of this new medical technology. The introduction of 
proton beam therapy has significant social, environmental, financial, and ethical implications. 

Social Implications 

Proton beam therapy represents a major social advancement in healthcare by improving cancer 
treatment outcomes and quality of life. By targeting tumours more accurately, it can reduce side 
effects and long-term complications, which is especially beneficial for children and young adults. 
However, access to this treatment is currently limited due to the small number of proton centres in 
the UK and worldwide. This raises concerns about healthcare inequality—patients who live near 
specialised centres or who can afford travel may receive better treatment. Public awareness and 

https://www.ncri.org.uk/
https://www.ncri.org.uk/
https://www.leeds.ac.uk/news-health/news/article/5517/groundbreaking-proton-beam-therapy-cancer-trial-opens
https://www.leeds.ac.uk/news-health/news/article/5517/groundbreaking-proton-beam-therapy-cancer-trial-opens
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understanding of the technology are also crucial to ensure realistic expectations and informed 
consent. 

Environmental Implications 

Building and operating proton beam therapy facilities require large amounts of energy and advanced 
infrastructure. The machines used in treatment, such as particle accelerators, consume significant 
electricity and require specialised materials. However, as the technology advances, newer systems 
are becoming smaller and more energy-efficient. Environmentally, the reduction in post-treatment 
complications and shorter hospital stays can decrease medical waste and resource use over time. 
Sustainable development of these facilities, using renewable energy and environmentally responsible 
construction, could reduce the carbon footprint of healthcare technology. 

Financial Implications 

Proton beam therapy is considerably more expensive than traditional radiotherapy. The construction 
of a single facility can cost hundreds of millions of pounds, and the technology itself is complex and 
costly to maintain. This presents a major challenge for healthcare funding. However, in the long term, 
more precise treatment could reduce the costs associated with managing side effects and secondary 
cancers, potentially saving the NHS money. Investment in UK-based facilities, like the Leeds trial, also 
reduces the need to send patients abroad for treatment, which previously added significant travel and 
accommodation costs. 

Ethical Implications 

The ethical implications of proton beam therapy include fairness, accessibility, and patient consent. 
There is an ethical responsibility to ensure equal access to cutting-edge treatments regardless of a 
patient’s income or location. Decisions about who receives proton therapy must be based on clinical 
need, not social or financial factors. Ethically, patients should also receive clear, evidence-based 
information about the benefits and risks of proton therapy compared to other treatments. 
Furthermore, as new technologies emerge, researchers must ensure that trials are conducted safely 
and transparently, with patient welfare as the top priority. 

Conclusion 

The introduction of proton beam therapy marks an exciting advancement in cancer treatment. It 
promises better health outcomes and reduced side effects, but it also presents challenges relating to 
cost, equity, and sustainability. The social, environmental, financial, and ethical implications of this 
technology highlight the need for careful planning, responsible investment, and fair access so that all 
patients can benefit from scientific progress. 

 


