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If it is not safe, it is not food
Health implications of microbial hazards
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The Global Perspective

Feed the Future Food Safety Innovation Lab



Food safety is a global public 
health problem



The greatest burden is in LMIC
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People living in the poorest areas of 
the world …

o… make up 41% of the world population

o… suffer from 53% of all foodborne illnesses

o… succumb to 75% of foodborne deaths

o… bear 72% of global foodborne DALYs



Association between unsafe food and malnutrition 
(children under 5 years of age)

Foodborne DALYs per 100,000 Stunting prevalence

WHO Global Health Observatory
https://www.foodbornediseaseburden.org/ferg/estimates



Association is not causation – or is it?

Diarrhoeal stools Non-diarrheal stools

Rogawski et al., Lancet Glob Hlth 2018;6:e1319-e1328
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The vicious cycles of diseases of poverty

Guerrant et al., Nature Rev Gastroenerol 2013;10:220-229



Prevalence and load of Campylobacter 
increase with infant age in Eastern Ethiopia

Deblais et al. Appl Environ Microbiol 2023;89:e00424-23



Food, contaminated by hands,  is 
the main transmission pathway

https://www.medrxiv.org/content/10.1101/2024.08.29.24312786v1



The burden of FBD in LMIC is likely to 
increase



The US Perspective

https://qualitymatters.usp.org/who-s-behind-food-safety



The burden in the US is low ….
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… but cannot be ignored

oHigh-income countries have largely controlled foodborne deaths
• Most deadly hazards do not occur (fishborne trematodes) or are controlled better (aflatoxin, 

cholera)

• Better access to and effectiveness of health care systems

o Foodborne disease incidence in these regions is only 3-4-fold lower than the 
global average

o Incidence of foodborne disease due to norovirus in these regions is like the 
global average, but incidence of deaths is much lower

oMain causes of foodborne disease burden in these regions are non-typhoidal 
Salmonella enterica, Campylobacter spp., Toxoplasma gondii, norovirus and 
Listeria monocytogenes



Progress towards Healthy People 
20230 Goals

https://health.gov/healthypeople/objectives-and-data/browse-objectives/foodborne-illness

• Progress is slow, if any
• Notable decrease during 2020 (COVID-19 pandemic)



Food safety is mythical

Never ending Always changing

Source: Wikipedia



Change in attribution of STEC O157 in 
the US

Source: IFSAC



Emergence of listeriosis as a 
foodborne disease



Large outbreaks of listeriosis 
continue to happen

CDC, September 2, 2024



Foodborne transmission of 
Chagas disease

Robertson et al., PLOS NTD 2024;18:e0011898

We estimated ≈ 10,000 prevalent cases
of locally acquired T. cruzi infection



Nutrient-dense foods are

the riskiest foods

https://www.cdc.gov/ifsac/media/pdfs/P19-2021-report-TriAgency-508.pdf



Nutrition and food safety are 
not trade-offs
o Unsafe food cannot be nutritious

o Symptomatic and asymptomatic infections with enteric pathogens are increasingly recognized as 

contributing to malnutrition

o Unsafe foods disproportionally affect the vulnerable

o Producing safe food is constrained by economic, technical, political and logistic factors 

o Consumers can reduce their risks by practicing food hygiene and avoiding certain foods (e.g., 

pregnant women, undercooked high-risk foods)

o Industry has the responsibility to provide safe foods to their customers



Conclusions

oUnsafe food is a global public health problem

oUnsafe food contributes to malnutrition

oNo food security without food safety

o The food safety landscape is ever changing

oMicrobial hazards in food are largely preventable

o The battle cannot be won, but with constant effort we can prevail
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