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Reading Nutrition
Science
A field guide to telling signal from noise — study design, risk, and the
funding effect.

Most nutrition headlines rest on three quiet weaknesses: a study design that cannot prove cause, a
relative-risk number that sounds larger than it is, and a conclusion shaped by who paid for the work.
This paper hands you the same tools a scientist uses to read a study — the evidence hierarchy, the
gap between association and causation, the difference between relative and absolute risk, and the
measurable effect of industry funding.
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THE NUTRINDX EVIDENCE LENS

Telling signal from noise

Nutrition is one of the hardest sciences to read well. People cannot be locked in a lab
and fed fixed diets for decades, so most of what we know comes from observing
populations — a method that is powerful for spotting patterns and almost powerless
for proving cause. Add a press release that converts a modest finding into a
frightening percentage, and a funding source that nudges the conclusion, and the
result is a public conversation that swings between miracle and panic. The fix is not
more skepticism; it is better reading.

HOW WE WEIGH THE EVIDENCE

Every NutrIndx paper scores claims on three axes. Evidence grade (after GRADE): how certain is the
science, from High to Very Low — randomised trials start high, observational studies start low.
Substantiation (after EFSA Articles 13/14): is the ingredient defined, the effect beneficial and
measurable in humans, and the cause-and-effect link actually shown? Delivery (after the
Biopharmaceutics Classification System): can the molecule even be absorbed as sold, and does the
formulation credibly change that? This first paper explains the Evidence grade axis in depth, because
every other claim NutrIndx examines is weighed against it.

1 · The hierarchy of evidence
Not all studies carry equal weight, and the single most useful habit in reading nutrition is to ask what
kind of study is this? before asking what it found. Evidence runs along a ladder. At the bottom sit
mechanistic and test-tube (in-vitro) studies — a compound killing cancer cells in a dish tells you
something is biologically possible, not that eating it works. Above them sit animal studies, then
case-control and cohort studies that follow people over time, then randomised controlled trials
(RCTs) that deliberately assign who gets the intervention, and finally systematic reviews and
meta-analyses that pool many trials.1

The formal grammar for this is GRADE (Grading of Recommendations Assessment, Development and
Evaluation), the system used by Cochrane and more than a hundred health organisations.1,11,12

GRADE rates a whole body of evidence — not a single study — into four levels of certainty: High
(further research is very unlikely to change the conclusion), Moderate, Low, and Very Low (any
estimate is very uncertain). Crucially, randomised trials start as high certainty and observational
studies start as low — then move up or down for specific reasons.

• Rated down for: risk of bias, inconsistent results across studies, indirectness (wrong population or
outcome), imprecision (wide confidence intervals), and signs of publication bias.

• Rated up (for observational evidence) by: a very large effect, a dose-response gradient, or the fact
that likely confounding would only have weakened the observed effect.

One GRADE principle deserves to be framed on every nutrition reader's wall: expert opinion is not a
category of evidence.12 An authority's view is an interpretation of evidence, not a substitute for it.

2 · Association is not causation
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This is the error behind most misleading nutrition news. Observational studies can only show that
two things travel together — that people who eat more of X tend to have more of Y. They cannot
show that X causes Y, because the people who eat more of X usually differ in dozens of other ways
(income, smoking, exercise, overall diet). Statisticians try to subtract these confounders using
multivariable models, but residual confounding always remains — it is the central limitation of the
entire field.

How seriously do scientists take this? When researchers at the US National Institutes of Health set
out to test ultra-processed food, they noted first that no causal relationship between ultra-processed
food and obesity had yet been established — which is precisely why they ran a randomised trial rather
than another survey.3 The lesson: when a study is observational, the honest verb is “associated with,”
never “causes.”

3 · Relative risk versus absolute risk
In 2015 the World Health Organization's cancer agency, IARC, reported that each 50-gram daily
portion of processed meat raises the risk of colorectal cancer by 18%.4,5 The number is real, drawn from
a working group of 22 scientists reviewing more than 800 studies. It is also one of the most misread
figures in nutrition. That 18% is a relative increase — 18% added to a person's baseline risk, not an
18-in-100 chance of cancer. Since lifetime baseline colorectal-cancer risk is roughly 5%, an 18%
relative rise moves it to about 5.9% — a real but modest shift. IARC itself stressed the absolute risk
for an individual “remains small.”

CLAIM vs EVIDENCE — the hazard-class trap

IARC placed processed meat in Group 1 (“carcinogenic to humans”) — the same group as tobacco.
Headlines read “bacon as deadly as smoking.” But IARC groups describe the strength of evidence that
something can cause cancer, not how much it raises risk. Tobacco and processed meat are both
“Group 1” because the evidence is strong in both cases; the magnitude of risk is vastly different. Hazard
is not the same as risk.

4 · Significance is not size
A result can be statistically significant (a small p-value, meaning it is unlikely to be pure chance) yet
clinically trivial (a tiny effect). In very large datasets, even a microscopic difference becomes
“significant” simply because the sample is huge. So read two numbers, not one: the p-value tells you
whether an effect is probably real; the effect size (and its confidence interval) tells you whether it is
big enough to matter. A related hazard is p-hacking — testing many variables and reporting only the
combinations that reached significance. The defence is pre-registration: trials that declare their
main question in advance cannot quietly switch to whatever turned out positive.

5 · The funding effect
Who pays for a study measurably shapes what it concludes. The cleanest demonstration is a 2013
review of reviews on sugar-sweetened beverages and weight gain.6 Among systematic reviews with
no industry conflict, 83% concluded that these drinks are a risk factor for weight gain. Among
reviews with food- or beverage-industry ties, 83% concluded the opposite. Quantified, reviews with
industry sponsorship were five times more likely to report no positive association (relative risk 5.0;
95% confidence interval 1.3–19.3). An earlier analysis found the same pattern across nutrition articles
broadly.7 The practical rule: read the funding and conflict-of-interest statement before the abstract.
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6 · How scientific consensus is actually formed
“Consensus” is not a vote; it is a structured process. Cochrane produces systematic reviews that
pool studies and grade them with GRADE, presenting the result in plain “Summary of Findings”
tables.11 The European Food Safety Authority (EFSA) judges health claims with a three-part test
described in the next papers. IARC classifies cancer hazard (Groups 1, 2A, 2B) by strength of
evidence. Understanding which body said what — and what their categories actually mean — is half
of reading nutrition correctly.

7 · The lens, applied
Table 1 runs five well-known claims through the Evidence-grade axis. Notice the pattern that
matters most: the largest reported effect (cardiovascular-mortality risk from ultra-processed food, a
50% relative increase) carries one of the lowest certainties, while a far smaller effect can be far more
certain. Effect size and certainty are independent — a big, shaky number is worth less than a small,
solid one.8

Claim Best evidence Reported effect Certainty (as published)

Ultra-processed food increases
energy intake

Inpatient RCT (Hall 2019) +508 kcal/day Causal (single RCT)

UPF and type-2 diabetes Meta-analysis of cohorts
(Lane 2024)

Dose-response RR 1.12 Moderate (GRADE)

UPF and all-cause mortality Meta-analysis of cohorts
(Lane 2024)

RR 1.21 Low (GRADE)

UPF and cardiovascular
mortality

Meta-analysis of cohorts
(Lane 2024)

RR 1.50 Very low (GRADE)

Piperine raises curcumin
absorption

Single small human study
(Shoba 1998)

+2000% (unstable
baseline)

Low / unreplicated

Table 1 · The same claim looks very different once graded. Largest effect, lowest certainty — read both axes. Sources 3,
5, 8.

A reader's seven-point checklist
• What kind of study is it? Lab, animal, observational, or randomised — place it on the ladder first.

• Does it say “associated” or “causes”? Only randomised or exceptionally strong evidence earns
“causes.”

• Relative or absolute? A percentage increase is meaningless without the baseline it is increasing.

• How big, not just how significant? Find the effect size and its confidence interval.

• Who funded it, and who declared what conflict?

• Was it pre-registered, and is this the outcome it set out to measure?

• What do the pooling bodies say? One study is a data point; a graded systematic review is closer to
knowledge.

This paper is educational and summarises peer-reviewed science and regulatory positions current at the time of writing. It is not
medical, dietary, or clinical advice, and does not diagnose, treat, or make health claims about any product. Figures are reported as
published; where sources disagree or a number is contested, that is stated. Consult a qualified professional for individual guidance.
© 2025 NutrIndx.
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