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Nutri* OR diet OR food

• 2,711,275 papers indexed in PubMed as of 
Jul 8, 2025

• This includes 34,829 systematic reviews
• While most studies are observational non-

randomized, 81,357 papers are classified as 
randomized controlled trials

Nutrition 
effects are 

very complex 
and 

multifaceted
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Lee et al. AJCN 2022

…and personalized

Still most studies look at 
epidemiological averages

5

6



4

Diet causes cancer

• Open a popular cookbook
• Randomly check 50 ingredients
• How many of those are associated with 

significantly increased or significantly 
decreased cancer risk in the scientific 
literature?

Associated with cancer risk

• veal, salt, pepper spice, flour, egg, bread, 
pork, butter, tomato, lemon, duck, onion, 
celery, carrot, parsley, mace, sherry, olive, 
mushroom, tripe, milk, cheese, coffee, 
bacon, sugar, lobster, potato, beef, lamb, 
mustard, nuts, wine, peas, corn, cinnamon, 
cayenne, orange, tea, rum, raisin
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Schoenfeld and Ioannidis, AJCN 2013
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Death by food: it can all kill you

If you eat 
that many 
hazelnuts 
each day, 
your death 

risk 
decreases 
by 15% 

(?!)

11

12



7

If you drink three cups of coffee 
every day your death risk 

decreases by 15% (?/!)

Patel, Burford, Ioannidis. JCE 2015; Patel and Ioannidis, JAMA 2015

Almost any result can be obtained: Vibration 
of effects and the Janus phenomenon
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RCTs of lifestyle, non-regulated 
interventions: many, but fragmented and often 

non-registered
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Long-term randomized trials in 
nutrition are doable, and 

indispensable

Pilot trials need to be assessed for 
generalizability biases
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Obesity Rev, 2022

Precision on top? E.g. N-of-1 trials 
were placed at the top in the mid-90s
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Why were N-of-1 trials largely 
abandoned 30 years ago?

• Not good if the disease/condition does not 
have a steady natural history

• Not good if there is carry over effect
• Not good if there are priming effects and if 

effects depend on previous choices
• Not good if the disease has a fatal outcome 

and a relatively short course
• Not good if there is poor/unpredictable 

compliance/adherence/tolerability

Subgroup differences in large-scale 
MIPDs: few and with low support

Schuit et al, Int J Epidemiol 2018
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Treatment effect modifications for individual and 
group level subgrouping variables: typically small

Biomarker-driven precision trial 
designs

Janiaud, Serghiou, Ioannidis, Cancer Treatment Reviews 2019
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Precision genetics? 
A systematic review of 25 RCTs 

on polygenic risk scores

Conclusions of the 25 RCTs

• 13 had favorable claims
• 5 claimed further research is warranted
• 7 stated no significant differences were 

found
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I95%CIvalueN° of studies (intervention; control)MeasureOutcome

0%[-8.27; 4.26]-2.012 (391; 391)mean differenceTotal cholesterol
1.7%[-2.65; 2.23]-0.213 (411; 437)mean differenceHDL cholesterol
0%[-7.88; 0.60]-3.644 (514; 537)mean differenceLDL cholesterol

10.1%[-4.44; 1.92]-1.263 (247; 276)mean differenceSistolic Blood Pressure

0%[-4.17; 0.42]-1.883 (247; 276)mean differenceDiastolic Blood Pressure

0%[-0.87; 0.20]-0.334 (482; 443)mean differenceWeight
0%[-0.64; 0.39]-0.123 (319; 271)mean differenceBMI
0%[-0.13; 0.11]-0.014 (508; 511)SDMPhysical activity
0%[-0.13; 0.08]-0.02 5 (702; 671)SDMAnxiety

77.2%[-0.40; 0.19]-0.102 (379; 379)SDMPerceived risk
42.4%[-0.23; 0.10]-0.063 (718; 733)SDMWorry
0%[-0.10; 0.14]0.022 (533; 548)SDMPeak sun exposure
0%[-0.11; 0.06]-0.034 (1109; 1120)SDMIntentional tanning
0%[-0.09; 0.08]0.003 (1091; 1101)SDMTotal Sun exposure

0%[-0.08; 0.16]0.042 (533; 548)SDMSun Protection
68.3%[0.320; 2.79]0.9453 (467; 418)relative riskIncidence of the disease

25.5%[0.770; 1.61]1.1154 (990; 748)relative riskScreening attendance

All meta-analyses show null benefits

Nutrition science would benefit 
from reproducible practices
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Learning to live with small/tiny effects

Concluding comments
• Nutrition science has made major contributions for 

understanding and treating clinical syndromes and 
extreme situations (e.g. deficiencies and toxic 
doses)

• Working in the range of subtle chronic disease 
associations has been notoriously frustrating and 
millions of papers have contributed mostly 
confusion

• A new paradigm is needed combining relevant 
randomized trials, reproducible research practices 
and rigorous exploration of precision options.  

29

30


