
STORY AT-A-GLANCE

Most strains of Escherichia coli live quietly in the human gut and pose no threat to

health, but a handful are capable of causing life-threatening illness. Among them, E. coli

O157:H7 is the most notorious, known for triggering severe gastrointestinal distress,

kidney failure, and sometimes death.  Romaine lettuce has repeatedly been implicated

in outbreaks of this pathogen, making it one of the most scrutinized foods in the

produce aisle.

Scientists Identify Key Factors Behind E. Coli Outbreaks in
Romaine Lettuce
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E. coli O157:H7 is one of the leading causes of severe foodborne illness, and romaine

lettuce has repeatedly been implicated in widespread outbreaks of this pathogen



A Cornell University study that traced contamination from field to table found that

irrigation practices are the dominant factor in whether lettuce becomes a carrier of E. coli



Lettuce irrigated with untreated surface water sprayed overhead carried the greatest

contamination risk, while switching to furrow or drip irrigation reduced illness by over

96%



The study showed that consumer washing only lowered risk by 28%, reinforcing that on-

farm prevention through safer irrigation is essential to protect lettuce before harvest



Although prevention starts with better farm practices, there are still strategies to lower

your risk at home, including staying updated on recalls, choosing fresher local produce,

washing and storing them properly, and even growing your own food


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In November 2024, romaine lettuce was once again confirmed as the source of an

outbreak that spread across 15 states. At least 89 people fell ill, more than a third were

hospitalized, and one person died. Yet the U.S. Food and Drug Administration (FDA) did

not publicly disclose the details or name the growers and processors involved, leaving

consumers in the dark even as contaminated lettuce had already reached their homes.

The recurrence of these outbreaks points to deep problems in the way lettuce is grown

and regulated. Seeking to understand why they keep happening, researchers at Cornell

University followed the path of E. coli from fields to kitchens.  Their work helped map

out where contamination enters the supply chain and highlighted the points where

meaningful prevention is possible.

New Study Found Watering Practices Make or Break Lettuce
Safety

The featured study, published in Scientific Reports, set out to determine why romaine

lettuce has become so strongly associated with E. coli outbreaks. To do this,

researchers built a model that traced romaine from the field where it is grown to the

table where it is eaten.

• Researchers accounted for every stage of the supply chain — Instead of looking

only at one part of the supply chain, the researchers studied every stage — how

lettuce is watered, harvested, washed and packaged, stored and sold, and even how

consumers handle it at home. By running the model 100,000 times with different

conditions, they were able to see which factors mattered most in allowing E. coli to

spread.

• Baseline risk was small but consequential — Under typical growing conditions, the

model predicted that about 1% of romaine batches carried E. coli O157:H7. While

that sounds minor, each batch includes more than 2,000 plants, so even infrequent
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contamination introduces large quantities of tainted lettuce into circulation. When

contamination did occur, the bacterial loads often exceeded the threshold for

causing illness.

• Irrigation method was the dominant driver of contamination — When the team

broke down the sources of contamination, irrigation stood out as the single most

important factor. Lettuce that was watered with untreated surface water delivered

through overhead sprinklers carried the highest contamination risk. Nearly half a

percent of these batches were contaminated, and the concentration of bacteria in

those cases was markedly higher than in any other scenario.

• Safer irrigation methods sharply reduced bacterial spread — By contrast, when

water was delivered through furrow channels or drip lines, contamination was far

less common; a tiny fraction of batches showed any E. coli at all. Wildlife and runoff

from nearby land also contributed, but their impact was small compared to the way

lettuce was irrigated.

• Treating water before application significantly cut illness risk — After identifying

irrigation as the problem, the researchers tested possible solutions. Treating

surface water before it was sprayed onto crops made a major difference. Chlorine

cut illness cases by about 90%, ultraviolet light by 91%, and peracetic acid by nearly

97%.

• Altering the delivery method of water was even more effective — Switching from

overhead sprinklers to furrow irrigation reduced illness by 96.3%, and replacing both

sprinklers and furrows with drip irrigation reduced it by the same amount. In short,

how the crop is watered and what kind of water is used turned out to be the

deciding factors in whether lettuce became contaminated.

• Postharvest interventions offered limited added protection — Standard washes in

processing plants offered only limited benefits, and consumer washing at home

reduced risk by just 28%, while lowering temperatures during retail storage cut risk

by just 17.1%.



Stronger sanitizer-based washes in processing plants — those capable of killing two

to three times more bacteria — were modeled to lower illness 61.9% to 98.4%. In a

best-case laboratory scenario where a wash removed nearly all bacteria, illness fell

by 99.7%. These advanced washes are not yet standard in the industry.

• Chemical disinfectants carry risks of their own — It is worth noting that these

washes depend on chemical treatments such as chlorine. While chlorine is widely

used in the food industry as a disinfectant, I do not recommend relying on it.

Chlorine exposure has well-documented long-term risks, including the formation of

toxic byproducts that irritate lungs and skin, disrupt hormones, and raise cancer

risk. To understand more about these risks and safer alternatives, read "The Long-

Term Impact of Chlorine Exposure."

The most important takeaway from the study is not that we need stronger chemicals

after harvest, but that preventing contamination in the field is what truly matters. Once

bacteria reach the leaves, later steps only reduce risk, never remove it completely.

How Factory Farms Contribute to Lettuce Contamination

One of the most consistent findings across environmental studies is that concentrated

animal feeding operations (CAFOs) create a major risk factor for leafy green

contamination. These facilities, which house thousands of cattle in close quarters,

generate massive amounts of manure. When such operations sit next to lettuce fields,

they introduce an unavoidable hazard.

• Outbreak patterns point directly to feedlot proximity — Every outbreak linked to

leafy greens grown in the Salinas and Yuma regions since 2018 has occurred near a

CAFO. The pattern has become so clear that the proximity of industrial feedlots to

vegetable fields is now considered one of the defining problems in leafy green

safety.
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• The FDA’s own research reinforces this link — In a multiyear environmental study

carried out between 2019 and 2024 in Arizona’s Southwest growing region, FDA and

university scientists documented how E. coli strains moved from CAFOs into

surrounding farmland.

They found that Shiga toxin-producing E. coli (STEC), like O157:H7, appeared in

irrigation water, soil, sediment, plant tissue, and even in the air and dust circulating

near fields. Air samples collected during the study contained viable pathogens,

showing that bacteria were capable of surviving in dust and traveling beyond the

feedlots.

• Airborne dust from CAFOs contaminated irrigation canals — Perhaps most

concerning, water samples drawn from canals showed a clear shift in quality as

they passed by a nearby CAFO. The prevalence of STEC rose downstream, even

without surface run-off.

This meant that airborne dust from the feedlot was settling into the water supply,

contaminating irrigation sources that later touched the crops. Researchers also

observed that the farther air samples were taken from the CAFO, the fewer tested

positive for E. coli.

• Wildlife were not the primary carriers of STEC — Contrary to common assumptions,

the study found that birds and other wild animals in the region were not significant

vectors of E. coli O157:H7. Instead, the nearby cattle operations were consistently

the largest contributors. This finding matched outbreak investigations such as the

2018 Yuma incident, where irrigation water near a feedlot was strongly implicated.

• Industrial feedlots fuel recurring outbreaks — Taken together, the evidence shows

that CAFOs are not just a background risk but a direct driver of contamination in

leafy greens. Their sheer scale, waste output, and proximity to vegetable fields

create conditions where E. coli routinely enters irrigation systems and spreads to

crops. Unless this structural problem is addressed, romaine lettuce will remain

vulnerable to repeated outbreaks.
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A meaningful solution requires moving away from industrial animal confinement and

toward regenerative farming practices that restore ecosystems, protect waterways, and

keep pathogens from entering the food supply in the first place. Learn more in "The

Right How, Cow, Plants, and Biology Heal the Land."

Practical Steps to Lower Your Risk of Foodborne Illness at Home

While farm-level prevention remains the most important safeguard, there are practical

steps to take at home to lower your family’s risk of foodborne illness. Foodborne

pathogens don’t just cause temporary stomach upset — they also contribute to long-

term complications such as reactive arthritis, irritable bowel syndrome, kidney failure,

and Guillain-Barré syndrome. With those risks in mind, here are ways to reduce

exposure:

1. Check recalls and outbreak notices — Stay informed about food safety alerts from

the FDA and U.S. Centers for Disease Control and Prevention (CDC). If romaine

lettuce or other greens are recalled, don’t dismiss the risk as minor. Outbreaks

spread quickly across states and supply chains, and contaminated produce often

remains on shelves after announcements. Once a recall is issued, the safest option

is to avoid the product altogether.

2. Choose whole heads over bagged greens — Precut and bagged lettuce has a higher

risk of contamination. Cutting increases the surface area for bacteria, and mixing

leaves from many plants allows one contaminated source to affect an entire batch.

Whole heads involve less handling and fewer steps where pathogens spread,

making them the safer option. The same also applies to fruits; avoid precut ones

and choose fresh, whole options.

3. Buy your veggies from a local farmers market — Pathogens multiply as produce

spends more time in transit and storage. Buying fresh vegetables that are grown

and sold locally shortens this window, lowering the microbial load by the time it
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reaches your table. Supporting local farms also reduces the number of handling and

transport points where cross-contamination occurs.

4. Practice strict hand and surface hygiene — Wash your hands thoroughly with warm,

soapy water before and after handling produce. Bacteria easily transfer from hands,

knives, or cutting boards to lettuce leaves, which are eaten raw and not cooked to

kill microbes. Use separate cutting boards for produce and raw meats, and sanitize

countertops and utensils after preparing raw foods to prevent cross-contamination.

5. Wash produce correctly — Rinse lettuce under cool running water, gently rubbing

each leaf with your hands to dislodge dirt and microorganisms. Do not wash lettuce

before storage, since added moisture accelerates spoilage. Instead, wash only

when ready to eat. Also, avoid using water more than 10 degrees colder than the

produce, as this temperature difference draws microbes inside the produce through

the stem or blossom end.

6. Reduce pesticide residues with a baking soda bath — If you’re concerned about

chemical residues as well as microbes, a baking soda solution is the most effective

option. Research shows it removes more pesticide residues than bleach solutions

while remaining safe. A brief soak followed by a rinse under running water reduces

both pesticides and surface bacteria.

7. Store produce safely — Prevent cross-contamination by keeping lettuce separate

from raw meats, poultry, and seafood. Store it in a separate compartment or on

shelves above raw proteins. Always refrigerate lettuce promptly at 40 degrees F (4

degrees C) or below to slow bacterial growth and prevent microbes from multiplying

to dangerous levels before consumption.

8. Serve cooked veggies to higher-risk individuals — For people with weakened

immune systems, including young children, pregnant women, and the elderly, even

small amounts of contamination will cause severe illness. While lettuce is rarely

cooked, lightly steaming it or adding it to soups and stir-fries ensures pathogens

are destroyed. For the most vulnerable, this extra step is lifesaving.
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In my opinion, the most reliable way to ensure clean, safe produce is to grow it yourself.

This can be done in a backyard garden, in containers on a patio, or even in trays indoors,

and the effort quickly pays off in both quality and peace of mind. Leafy greens like

lettuce are among the simplest crops to cultivate and reward you with abundant yields.

To get started, check out "Is It Time to Start Growing Your Own Food?"

Frequently Asked Questions (FAQs) About E. Coli Contamination

Q: What makes E. coli O157:H7 so dangerous compared to other E. coli strains?

A: Most strains of E. coli live harmlessly in your gut, but O157:H7 produces Shiga

toxins that damage your intestines and kidneys. When you’re exposed, it causes

severe diarrhea, abdominal cramps, kidney failure, and even death in some cases.

Q: What long-term effects do foodborne pathogens like E. coli cause?

A: Beyond acute illness, foodborne pathogens have been linked to reactive arthritis,

irritable bowel syndrome, kidney failure, and Guillain-Barré syndrome. That’s why it’s

so important to prevent exposure, especially for children, the elderly, and people

with weakened immunity.

Q: Why does romaine lettuce keep getting linked to E. coli outbreaks?

A: Romaine is especially vulnerable because it’s often irrigated with untreated

surface water delivered through overhead sprinklers. This allows bacteria from

contaminated water — sometimes carrying pathogens from nearby cattle operations

— to land directly on the leaves.

Q: Does washing lettuce at home protect me from E. coli?
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A: Washing lettuce thoroughly under running water while gently rubbing the leaves

won’t remove every single pathogen, but it cuts down the bacterial load by about

28%, which helps lower your risk.

Q: What are the steps I need to take at home to reduce my risk of foodborne

illness?

A: You should check recall notices, choose whole heads of lettuce over bagged

greens, buy locally whenever possible, wash produce correctly, and separate

vegetables from raw meats in storage. For added protection, use a baking soda soak

to reduce pesticide residues, and consider cooking greens for vulnerable family

members. Growing your own lettuce also gives you full control over the soil, water,

and handling.
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