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Ultraprocessed food research and  
scientific discourse
 

Jimmy Chun Yu Louie     

The ultraprocessed food debate has become increasingly polarized, with 
methodological critique often dismissed through rhetorical rather than 
scientific means. This Perspective argues for strengthening scientific rigour 
in ultraprocessed food research by examining how dietary assessment 
limitations, Nova classification ambiguities and residual confounding affect 
causal inference in epidemiological studies and short-term interventions. 
Distinguishing legitimate scientific concerns from industry-influenced 
opposition requires evaluating methodology independently of funding 
sources. Rigorous methodological scrutiny strengthens rather than 
undermines evidence-based public health policy.

The discourse surrounding ultraprocessed foods (UPFs) has become 
increasingly polarized, posing challenges for constructive scientific dia-
logue on an important public health issue. The substantial and consist-
ent epidemiological evidence linking UPF consumption with adverse 
health outcomes across multiple populations and study designs1 pro-
vides a legitimate foundation for public health concern and supports 
the argument that preliminary actions may be warranted even as the 
field works to develop more definitive mechanistic understanding.

At the same time, it is widely acknowledged that UPF research has 
methodological limitations and opportunities for improvement. How-
ever, critique on the existing body of UPF research is sometimes char-
acterized as following the ‘delay, deny, denounce’ framework originally 
associated with tobacco industry tactics2–8—a rhetorical approach that 
risks conflating legitimate scientific discourse with corporate interfer-
ence strategies. While vigilance regarding industry influence remains 
essential given documented historical precedents9, distinguishing 
between methodological critique and coordinated obstruction serves 
both scientific integrity and effective public health policy.

This Perspective aims to examine the limitations of existing evi-
dence and treatment of such critique, while also identifying oppor-
tunities for scientific advancement. The shared goal across diverse 
perspectives should be strengthening the scientific foundation underly-
ing dietary recommendations by encouraging rigorous methodological 
evaluation alongside continued research into potential mechanisms.

Core methodological challenges with Nova
The operational implementation of Nova classification in epidemiologi-
cal studies relies predominantly on ingredient lists and formulation 

characteristics (for example, the presence of emulsifier or high fruc-
tose corn syrup) rather than actual processing methods (for exam-
ple, heating, extruding, drying, filtration and so on) employed during 
manufacturing10. This creates a disconnect between the theoretical 
basis (extent and purpose of processing) and practical application 
in research (ingredient-based coding as the suggested operational 
definition) of the classification system that represents a limitation 
that deserves greater recognition in the field. This represents not a 
fatal flaw but rather an area where methodological refinement could 
strengthen the evidence base supporting dietary recommendations.

Concerns have been noted regarding the Nova system’s broad  
categorizations11,12 and challenges associated with its implementa-
tion11,13,14. As defined by Monteiro et al.15, Nova groups disparate foods, 
for example, whole grain breakfast cereals, infant formula, protein 
powders and soft drinks, under the same UPF umbrella despite vastly 
different nutritional profiles, processing methods and likely health 
impacts13. The system’s operational implementation in epidemiological 
studies introduces three interconnected methodological challenges 
that may affect the validity of current findings.

First, dietary assessment tools—such as food frequency question-
naires and 24-hour dietary recalls—often lack complete information 
about how specific food items were processed and therefore rely on 
assumptions14. This can therefore lead to misclassification errors when 
coding dietary intake data13,14. These tools, commonly used in UPF 
epidemiological studies, were not designed to capture the processing 
details that Nova classification requires14. For example, a study partici-
pant reporting ‘bread’ consumption provides no information about 
whether it was artisanal sourdough (Nova 3), commercially produced 
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misrepresent true dietary intake. This consistency reflects system-
atic error, not accurate measurement. Similarly, if UPF studies rely on 
dietary assessment methods that systematically misclassify foods into 
Nova categories14, employ similar assumptions about processing lev-
els14 or encounter comparable patterns of residual confounding11, then 
consistency may partly reflect shared methodological challenges rather 
than exclusively processing-specific health effects. These methodologi-
cal challenges affect nutritional epidemiology broadly, although the 
dependence of Nova classification on processing details rarely captured 
in standard dietary surveys makes these limitations particularly acute 
for UPF research13,14.

Scientific confirmation requires ‘severe testing’—falsifying 
hypotheses using diverse methodological approaches that could reveal 
different results if original findings reflected methodological artefacts 
rather than causal relationships23. Tobacco research exemplifies this 
principle: health effects were established through convergent evidence 
from epidemiological studies, laboratory research demonstrating cel-
lular damage, animal studies, biochemical analyses identifying carcino-
gens and intervention studies documenting health improvements24–26. 
Each approach had different potential biases, so consistency across 
these diverse evidence types provided stronger causal inference than 
consistency within any single methodological domain.

Current UPF research relies predominantly on observational epi-
demiological studies using similar dietary assessment methods and 
classification approaches18. While consistency across these studies 
is noteworthy, it does not automatically establish causation if stud-
ies share fundamental methodological limitations. Methodological 
diversity, employing different study designs, assessment methods 
and analytical approaches, remains essential for strengthening causal 
inference. Understanding this distinction explains why methodological 
criticism serves scientific progress rather than obstructing research.

Methodological challenges of recent intervention 
studies
The limited but growing intervention study literature provides impor-
tant insights into UPF effects under controlled conditions, although 
substantial methodological heterogeneity and design limitations con-
strain definitive conclusions about causal mechanisms. Designing 
intervention studies that can isolate processing effects while maintain-
ing nutritional equivalence, ecological validity and participant adher-
ence represents an extraordinary methodological challenge27. Four 
major controlled feeding trials illustrate the persistent difficulties in 
separating processing effects from nutritional confounders. Although 
these studies were not designed to directly test the health effects of 
ultra‑processing itself, they are frequently cited by Nova proponents 
as supportive evidence of harm attributed to UPF consumption.

Hall et al.28 demonstrated that participants consumed approxi-
mately 500 additional calories daily on ultraprocessed versus mini-
mally processed diets over 2-week metabolic ward periods. However, 
the minimally processed condition featured six of seven dinners as 
salads, creating substantial differences in palatability, satiety responses 
and energy density (nearly twofold difference excluding beverages) 
beyond processing level13. The strong effect attenuation observed 
(approximately 25 kcal per day reduction in between-diet differ-
ences daily, P < 0.0001) and absence of washout periods represent 
additional limitations.

Hamano et al.29 reported 813.5 additional calories consumed daily 
during 1-week UPF periods in nine Japanese men with overweight/
obesity. Beyond the severe constraints of minimal sample size and 
abbreviated duration, the study failed to adequately control for fibre 
composition, with the UPF diet containing substantially lower total 
fibre (35 g versus 50 g) and fundamentally different fibre types (added 
water-soluble versus vegetable-derived insoluble)30. These differences 
in mastication requirements, gastric emptying and satiety signalling 
preclude isolation of processing-specific effects.

whole wheat bread (Nova 3) or packaged sandwich bread with emulsi-
fiers (Nova 4)13,14. Many studies apply broad coding assumptions to 
categorize entire food categories as UPF without examining individual 
products, despite substantial variation within categories.

Second, people who consume more UPFs differ systematically 
from those who do not across multiple dimensions, including socio-
economic status, education, health consciousness, physical activity, 
smoking rates and overall dietary quality11. While studies attempt statis-
tical adjustment, such adjustments are often incomplete and may not 
capture unmeasured lifestyle factors that truly drive health outcomes. 
The measurement error problem requires particular attention because 
misclassification of foods between Nova categories may be correlated 
with outcome variables of interest. Individuals with higher health con-
sciousness may preferentially purchase and report foods that appear 
less processed, leading to systematic bias in exposure classification11. 
When combined with coding assumptions required to assign Nova 
categories14, this creates potential biases that may influence observed 
associations independently of any causal effects of processing per se.

Third, current understanding of mechanisms through which pro-
cessing might affect health remains incomplete. While the concept 
that food composition affects health outcomes is well established16 
and predates the UPF terminology, understanding how processing 
methods might influence health outcomes beyond compositional 
effects requires continued investigation. Matrix structure, bioavailabil-
ity of nutrients and the introduction of harmful compounds through 
processing can meaningfully influence metabolism and disease risk17. 
However, whether these effects are consistently present across the 
heterogeneous UPF category or limited to specific subgroups, and 
whether they operate independently of nutritional composition, 
remains unresolved18.

The central unexplained question is how the ‘purpose’ or ‘indus-
trial intent’ behind processing could have direct biological relevance 
independent of these well-understood compositional and matrix 
effects. For decades, nutrition science has focused on how the compo-
sition of foods and their interaction with human physiology influence 
health19. However, the UPF framework introduces a different perspec-
tive by suggesting that industrial processing methods themselves may 
have health implications. For example, even if a commercial breakfast 
cereal and homemade granola have identical nutritional profiles, fibre 
content, ingredient lists and matrix properties, they are considered 
to have different health effects based on their production context15. 
Emerging evidence suggests that processing may affect different 
macronutrients differently; for example, processing methods might 
alter carbohydrate absorption kinetics in ways that vary across food 
categories20, and heat treatment intensities can result in the formation 
of Maillard reaction products in differing types and amounts, as reac-
tion pathways and product profiles vary with temperature, duration 
and moisture conditions21. Industrial processing is also proposed 
to introduce non‑nutritive substances, including contaminants and 
packaging‑derived materials, that are not captured by nutrient pro-
files and may exert adverse health effects through non‑nutrient path-
ways22. This heterogeneity warrants systematic investigation but does 
not yet provide a mechanistic foundation for the Nova framework’s 
theoretical basis.

Consistency versus confirmation in 
epidemiological evidence
Evaluating UPF research requires distinguishing between consistency 
of findings and genuine scientific confirmation. When multiple stud-
ies report similar associations, this consistency could reflect either 
genuine causal relationships or systematic methodological limita-
tions affecting all studies similarly—or a combination of both. Con-
sider this example: if researchers use a food frequency questionnaire 
that consistently overestimates calorie intake by 200 kcal per day for 
every participant, the results will appear stable across studies but still 
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The UPDATE trial by Dicken et al.31 addressed several limita-
tions through 8-week intervention, larger sample size (n = 55)  
and home-delivered meals. Both conditions resulted in weight loss 
(−1.05% versus −2.06%), indicating energy deficits in both groups. 
Characterizing the smaller weight reduction in the UPF condition 
as ‘excess consumption’32 represents problematic terminology, as 
both groups achieved negative energy balance. Notably, the UPF diet 
showed superior adherence with zero withdrawals versus 18% during 
minimally processed phases, despite provision of prepared, delivered 
meals. Several clinical biomarkers favoured the UPF intervention, 
including improvements in heart rate, fasting glucose and low-density 
lipoprotein cholesterol concentrations, while triglycerides showed the 

sole advantage for minimally processed foods. Furthermore, concerns 
were raised that the UPF and minimally processed food diet arms dif-
fered not only in processing but were also nutritionally mismatched, 
undermining the need to invoke food processing per se to explain the 
observed effects33.

Preston et al.34 employed a 2 × 2 crossover design in 43 men aged 
20–35 years, with 3-week interventions and 3-month washouts. While 
increased body weight and low-density:high-density lipoprotein 
cholesterol ratios accompanied UPF consumption independently 
of caloric load, substantial nutritional confounding undermines 
processing-specific claims. The ultraprocessed condition contained 
markedly different nutrient densities per 1,000 calories: saturated 
fat (13.7 g versus 6.6 g), added sugars (51.0 g versus 2.5 g), fibre (5.0 g 
versus 19.5 g), vitamin A (242.6 μg versus 551.2 μg) and potassium 
(955.6 mg versus 2,087.9 mg). The study effectively compared nutri-
tionally deficient versus nutrient-adequate dietary patterns, and the 
3-week intervention duration was insufficient to capture complete 
spermatogenesis cycles (typically 2–3 months).

These trials demonstrate measurable differences in energy intake 
and metabolic outcomes between ultraprocessed and minimally pro-
cessed dietary patterns under controlled conditions. However, the 
inability to isolate processing effects from confounding variables 
including palatability, fibre composition, nutrient density and food 
matrix characteristics subtantially limits mechanistic conclusions. 
The superior adherence observed with ultraprocessed diets suggests 
that recommendations emphasizing minimally processed foods 
must address practical implementation barriers. Future research 
requires more sophisticated dietary matching protocols that can iso-
late processing-specific effects while maintaining ecological validity 
and participant adherence, including developing matched foods dif-
fering only in specific processing characteristics while maintaining 
identical nutrient profiles; examining dose–response relationships 
with varying processing levels; conducting longer-duration studies 
capturing habitual consumption patterns; and incorporating mecha-
nistic assessments including metabolomic profiling, gut microbiome 
analyses and metabolic ward measurements. Concerns with short-term 
feeding trials, particularly regarding effect attenuation, have been 
recently reviewed35.

Historical analogies, research funding and 
conflicts of interest
The tobacco industry’s documented misinformation campaigns36 
have been invoked as a framework for understanding criticism of UPF 
research6,7, illustrating how corporate influence can distort public 
health discourse. Some of the UPF discourse has explicitly drawn par-
allels between current debates and tobacco industry strategies, char-
acterizing critique of Nova classification or epidemiological methods 
as following corporate playbook approaches designed to delay public 
health action6–8,37. This framing carries important rhetorical weight, as 
it associates scientific disagreement with documented campaigns of 
deliberate deception and obstruction.

The tobacco analogy may be appropriate when applied to docu-
mented instances of industry-funded research designed to manufac-
ture doubt or suppress inconvenient findings. However, applying this 
framework broadly to all methodological critique, regardless of the 
independence of the critic or the validity of the concern, risks several 
problematic conflations outlined in Table 1. The tobacco industry faced 
overwhelming convergent evidence across multiple methodological 
approaches demonstrating clear causal pathways for harm through 
dose–response relationships, temporal sequences, biological plau-
sibility and experimental findings24–26,38, which justified increasingly 
strong characterizations of industry-funded research as deliberate 
obfuscation. The current state of UPF evidence, while substantial 
and concerning in regard to the potential negative health impacts of 
these food products, reflects greater methodological complexity and 

Table 1 | Evidence characteristics from research on tobacco 
and UPF research

Aspect Tobacco UPF

Evidence base Convergent findings 
across multiple 
methodological 
approaches including 
epidemiological 
studies, laboratory 
experiments, animal 
models, biochemical 
analyses and 
intervention trials

Consistent epidemiological 
associations across 
populations; limited 
intervention study literature; 
mechanistic research in 
early stages

Dose–response  
and temporality

Clear dose–response 
relationships and 
temporal sequences 
documented across 
study types

Dose–response patterns 
observed in observational 
studies; temporal 
relationships documented 
in prospective cohorts; 
intervention studies show 
short-term effects

Mechanistic 
understanding

Well-characterized 
biological pathways 
including carcinogen 
identification, cellular 
damage mechanisms 
and physiological 
effects

Multiple proposed 
mechanisms under 
investigation including 
food matrix effects, 
nutrient bioavailability, gut 
microbiome interactions 
and consumption patterns; 
relative contribution 
of processing versus 
composition remains  
unclear

Methodological 
challenges

Confounding by 
socioeconomic factors 
initially complicated 
interpretation; 
addressed through 
diverse study designs 
and biological 
validation

Challenges include dietary 
misclassification, residual 
confounding, heterogeneity 
within UPF category 
and difficulty isolating 
processing effects from 
nutritional composition in 
intervention studies

Industry 
engagement

Documented suppres
sion of research 
findings and systematic 
campaigns to discredit 
scientific evidence

Variable approaches 
including research funding, 
participation in scientific 
discourse and support 
for alternative research 
frameworks; ongoing 
debate about appropriate 
interpretation of industry 
involvement

Policy implications Decades of accumu
lated evidence 
supported increasingly 
restrictive policies 
despite industry 
opposition

Preliminary evidence 
supports public health 
attention; policy approaches 
vary internationally; ongoing 
scientific investigation aims 
to refine understanding and 
targeting of interventions

This table compares key evidence characteristics between historical tobacco research 
and current UPF research to illustrate differences in scientific maturity, methodological 
approaches and mechanistic understanding that should inform appropriate interpretation 
and application of historical analogies in public health discourse.
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ongoing scientific questions about mechanisms, heterogeneity within 
categories, causal pathways and potential confounding11,13.

The evaluation of research funding sources and conflicts of inter-
est represents a legitimate and necessary component of scientific 
assessment39. Historical experience with tobacco and other industries 
demonstrates that corporate funding can influence research design, 
interpretation and publication in ways that serve commercial rather 
than scientific interests9. This documented pattern justifies careful 
scrutiny of industry-funded research and transparent disclosure of 
financial relationships. A consistent approach to conflict-of-interest 
assessment requires transparent disclosure followed by evalu-
ation of methodology and evidence4, applied uniformly across all 
research regardless of whether findings align with public health 
advocacy positions.

The goal should be evaluating all studies based on methodological 
rigour, transparency and consistency with the broader evidence base 
rather than dismissing research based on funding sources alone. When 
industry-funded studies identify genuine methodological limitations 
or alternative interpretations of existing data, these contributions 
merit engagement with their substance rather than dismissal based 
on provenance. Similarly, when advocacy-aligned research makes 
strong causal claims based on limited evidence or promotes policy 
interventions without adequate consideration of unintended conse-
quences, these limitations warrant acknowledgement regardless of 
the researchers’ alignment with public health goals. This approach 
strengthens rather than weakens the foundation for evidence-based 
policy by ensuring that recommendations rest on the most rigorous 
available science.

The complexity of nutritional science
Food and nutrition research operates in a fundamentally different 
landscape than tobacco research. Foods exist within complex dietary 
patterns, their effects vary dramatically across populations and con-
texts, and the mechanisms of action are multifaceted and often poorly 
understood40. This complexity requires more nuanced approaches to 
research design, interpretation and policy development than simple 
analogies to tobacco research might suggest.

Proponents argue that critics take an overly reductionist 
approach that fails to appreciate system-level effects and the impor-
tance of overall UPF dietary patterns rather than individual food 
effects41. This systems perspective represents an important concep-
tual advance, recognizing that foods are consumed as part of broader 
dietary patterns with emergent properties not captured by analysing 
individual components in isolation42. However, this argument faces 
several scientific challenges. If UPF dietary patterns are the relevant 
exposure, health effects should be attributable to pattern charac-
teristics distinguishing high-UPF from low-UPF diets, such as lower 
fibre intake, higher energy density, reduced micronutrient density or 
different meal timing patterns. These differences are measurable and 
testable as potential mediating mechanisms. When studies control 
for these nutritional and behavioural pattern differences and UPF 
associations persist, it suggests either unmeasured confounding 
or processing-specific effects requiring mechanistic explanation. 
Moreover, if the relevant unit is dietary patterns rather than indi-
vidual foods, classifying single foods by processing level becomes 
less meaningful. Health relevance lies in pattern-level characteristics 
(energy density, nutrient quality, eating behaviours), which could be 
measured directly rather than inferred through processing catego-
ries. Processing-based pattern metrics are possible, but only when 
individual foods can be classified with sufficient clarity. Ambiguity 
at the food level limits the interpretability of a purported ‘UPF pat-
tern’, and a diet low in minimally processed food is not equivalent. 
Processing may still add information where it introduces effects 
beyond nutrient composition, but its independent contribution 
appears limited and remains speculative.

Consider the following genuine scientific questions: Are observed 
associations between UPFs and health outcomes primarily due to 
processing methods and levels, nutrient displacement, behavioural 
factors or socioeconomic confounders? Do different types or levels of 
processing carry equivalent risks? How do we account for the enormous 
heterogeneity within the UPF category13? These questions represent 
the normal progression of scientific inquiry in a complex field rather 
than attempts to delay public health action.

Emerging research on food matrix effects43, gut microbiome inter-
actions44 and hyper-palatability43 represents important advances in 
understanding potential mechanisms. While chemical composition 
remains a primary driver of biological effects45, matrix and texture 
effects may modify the delivery and bioavailability of nutritional com-
ponents or influence consumption behaviour17. A softer food matrix 
may lead to faster (and possibly higher) consumption and gastric 
emptying, and more rapid nutrient absorption, while certain textures 
may promote overconsumption through effects on satiety signalling17. 
These effects represent legitimate investigation areas that may help 
explain observed UPF associations, as the field works to understand 
how they relate to overall dietary quality46 and health outcomes.

Balancing scientific rigour with public  
health action
The scientific discourse benefits from rigorous evaluation of meth-
odological approaches without undermining established nutritional 
science or public health messaging. Several points require clarification 
to avoid mischaracterization of methodological critique.

Criticizing Nova classification does not mean promoting 
unhealthy foods. Traditional composition-based nutritional assess-
ment has already successfully identified foods linked with adverse 
health outcomes. Sugar-sweetened beverages (SSBs), confection-
ery, processed meats high in sodium and other high-fat, high-sugar, 
high-salt (HFSS) foods have well-documented associations with obe-
sity, diabetes and cardiovascular disease based on their nutritional 
composition47. These foods are appropriately considered discretionary 
items based on decades of established nutritional evidence, and no 
serious methodological critique of Nova suggests otherwise.

The scientific concern lies specifically in the demonization of 
non-HFSS UPFs, products that may have reasonable or even benefi-
cial nutritional profiles but are classified as harmful based solely on 
their processing characteristics11,13,45. Examples include whole grain 
breakfast cereals with added vitamins, plant-based protein prod-
ucts or low-sodium canned vegetable soups. This raises legitimate 
questions about whether processing characteristics should override 
nutritional composition in health risk assessment, questions that can 
be addressed through empirical research rather than rhetorical argu-
ments45. Composition-based assessment provides one scientifically 
grounded approach to identifying potentially harmful foods, where a 
protein bar with appropriate macronutrient ratios, adequate fibre and 
reasonable micronutrient content might be evaluated differently from 
SSBs despite both undergoing industrial processing45.

Productive scientific discourse requires space for methodological 
critique alongside continued research into public health concerns. 
Characterizing methodological criticism as industry-driven, regardless 
of its validity, can discourage constructive peer review and scrutiny 
that strengthen research quality. Polarization, reputational concerns 
and funding challenges may lead some researchers to hesitate in rais-
ing legitimate questions, even without industry ties. Whether or not 
self-censorship is widespread, balanced critique and open dialogue is 
essential for scientific progress, as rigorous scepticism has historically 
advanced knowledge.

Implications for public health policy
The tension between scientific uncertainty and the need for actionable 
public health guidance requires careful consideration in UPF policy 
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development. While mechanistic understanding remains incomplete, 
the consistency of epidemiological evidence supports preliminary 
public health attention to UPF consumption patterns, particularly 
for products with poor nutritional profiles. However, policy recom-
mendations should acknowledge the heterogeneity within UPF catego-
ries and avoid broad condemnation of all processed foods regardless 
of their nutritional characteristics. Targeted approaches focusing 
on specific UPF subcategories with established health risks, such as 
SSBs and processed meats, may prove more effective than blanket 
processing-based restrictions11,12,30.

Public health messaging should emphasize established nutri-
tional principles, including increased consumption of fruits, vege
tables, whole grains and lean proteins, while limiting discretionary 
foods high in added sugars, sodium, and saturated and trans fats. 
These evidence-based recommendations remain valid regardless of 
processing considerations and provide clear guidance for healthy 
dietary patterns.

Limitations
Several limitations to this Perspective merit acknowledgement. The 
focus on methodological concerns may underemphasize the consist-
ency of epidemiological findings linking UPF consumption with adverse 
health outcomes across multiple populations and study designs. How-
ever, consistency alone does not establish causation48, particularly 
when similar methodological limitations and measurement errors 
may be present across studies using comparable dietary assessment 
methods and classification systems13,14. The documented history of 
corporate influence in public health research49 justifies continued 
vigilance regarding conflicts of interest in nutrition research, and the 
precautionary principle in public health may justify preliminary rec-
ommendations based on observational evidence50, even while the field 
works to develop more definitive mechanistic understanding.

This Perspective should not be interpreted as undermining 
evidence-based public health messaging about healthy eating. Rather, 
strengthening the methodological foundation for dietary recommen-
dations regarding UPFs will enhance their credibility and effectiveness 
in promoting population health.

A balanced path forward
The UPF debate represents an important opportunity to demonstrate 
how scientific communities can handle complex, policy-relevant 
questions while maintaining both methodological rigour and atten-
tion to public health concerns. Rather than defaulting to historical 
analogies and ad hominem dismissals, the scientific community 
should embrace the hard work of rigorous inquiry that acknowl-
edges both the value of existing evidence and the need for continued 
methodological refinement.

Specific research priorities include developing standardized 
protocols for coding foods into Nova categories, validating these 
procedures across different dietary assessment instruments, con-
ducting studies examining the impact of misclassification on epi-
demiological findings and investing in food composition databases 
that include processing information. These priorities are especially 
pressing because the UPF evidence base is dominated by observa-
tional research, largely relying on secondary analyses of cohort data, 
where pre-registration, transparent justification of analytic deci-
sions and explicit testing of alternative hypotheses are not routinely 
required. Greater uptake of pre-registered analyses, clearer reporting 
of methodological decisions and their potential impacts, and col-
laborative initiatives spanning diverse perspectives would reduce 
analytic flexibility and strengthen inference. Funding mechanisms 
that prioritize methodological innovation over confirmatory analyses 
would help ensure public health recommendations and food policies 
rest on evidence that is scientifically sound and practically effective 
in improving population health.
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