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A Commentary on

The energy model of insulin resistance: a unifying theory linking seed
oils to metabolic disease and cancer

by Shanahan, C. (2025). Front. Nutr. 12:1532961. doi: 10.3389/fnut.2025.1532961

The article “The energy model of insulin resistance: A unifying theory linking seed oils to
metabolic disease and cancer” by Shanahan (1) presents a provocative hypothesis regarding
the role of refined, bleached, and deodorized (RBD) seed oils in the etiology of insulin
resistance and related metabolic diseases. This hypothesis was previously outlined in her
book Dark Calories: How Vegetable Oils Destroy Our Health and How We Can Get It Back,
in which she even compares the effects of seed oils to smoking cigarettes. The proposed
model places oxidative stress at the center of chronic metabolic dysfunction, suggesting
that modern levels of dietary polyunsaturated fatty acids (PUFA), particularly from RBD
oils, may exceed what our physiology can tolerate and thereby promote insulin resistance,
pre-diabetes, and other chronic conditions. While this perspective challenges conventional
dietary assumptions and offers a mechanistic link between PUFA intake and rising disease
prevalence, several critical methodological and conceptual deficiencies undermine the
scientific rigor and impact of the manuscript.

1 Lack of causal evidence and methodological rigor
in support of the article’s claims

The article’s central thesis—that RBD seed oils are a primary driver of insulin
resistance and cancer—is not supported by direct experimental or clinical evidence.
The arguments rely heavily on epidemiological correlations and historical trends
in dietary fat consumption, without providing controlled intervention studies or
mechanistic experiments that demonstrate causality in humans. Figure 1 in Shanahan
(1) lacks scientific rigor as it implies a causal relationship based solely on
temporal association without statistical contrast—a logical fallacy known as post
hoc ergo propter hoc (2). This fallacy assumes that if one event follows another,
the first must be the cause of the second, without accounting for confounding
variables or alternative explanations. Furthermore, the use of disparate units (e.g.,
pounds/year, ounces/day, and percent prevalence) on the same graph is misleading
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and  prevents  meaningful  quantitative = comparisons.
Concluding this type of visualization and arguments risks
health

evidence-based dietary determinants of

oversimplifying  public issues and misinforming

audiences about

chronic disease.

2 Dismissal of evidence-based
guidelines and the broader scientific
consensus

The author critiques the American Heart Association (AHA)
and the Dietary Guidelines for Americans regarding their
fat intake recommendations. However, the manuscript fails to
offer a balanced critique or recognize the complex and ever-
evolving nature of nutritional science. While the arguments
presented in this study question the saturated fat—cholesterol
hypothesis, emphasizing only studies that report no association
between saturated fat intake and cardiovascular disease risk may
reflect selective interpretation. The overall scientific evidence, as
consistently demonstrated in comprehensive analyses such as the
meta-analysis conducted by institutions such as Cochrane and
the World Health Organization, supports reducing saturated fat
intake and replacing it with unsaturated fats to lower cardiovascular
risk (3, 4). The dismissal of decades of research and expert
consensus without a thorough and systematic counter-analysis is
a significant shortcoming.

3 Energy model of insulin: failure to
acknowledge contradictory evidence
and overstatement of seed oil risks

The article’s central argument is built upon the Energy Model
of Insulin Resistance, which posits a mechanistic relationship
between dietary inputs and cellular energy metabolism. Specifically,
the model suggests that the intake of RBD seed oils promotes
cellular oxidative stress, thereby compelling cells to adapt their
fueling strategy to mitigate oxidative damage. The manuscript
does not provide any human studies to support the claim that
“replacing animal fats with RBD seed oils promotes cellular
oxidative stress,” which underpins the authors hypothesis. This
statement lacks nuance and may overstate the available evidence.
A recent prospective population-based cohort study with 221,054
adults and 33 years of follow-up observed that the substitution of
butter with vegetable oils, such as soybean oil, is associated with a
lower risk of all-cause mortality (5). Similarly, a recently published
systematic review of clinical studies analyzed the effects of seed oils
on metabolic health, including glycemic control and inflammatory
markers (6). This systematic review found that seed oils have a
positive impact on fasting blood glucose levels, insulin sensitivity,
and GLUT-4 gene expression. Additionally, the review highlighted
the potential role of these oils in modulating oxidative stress
markers, contributing to improved inflammation profiles. These
findings contradict the central argument of Shanahan (1), which
asserts that seed oils promote cellular oxidative stress, thereby
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disrupting glucose homeostasis and leading to insulin resistance.
Based on the available scientific literature, the American Diabetes
Association (ADA), in its Standards of Care in Diabetes—2025,
recommends cooking with vegetable oils (e.g., canola and olive
oil) in place of fats high in saturated fat (e.g., butter, shortening,
lard, and coconut oil) (7). Taken together, the current body of
scientific evidence does not support the hypothesis that seed oils
have deleterious effects on metabolic health in humans and, in
fact, suggests potential benefits when used as a replacement for
saturated fats.

4 Speculative claims linking PUFA
intake to cancer

The article also alludes to a possible link between PUFA and
cancer, referencing early observations by Efraim Racker regarding
mitochondrial uncoupling and hypothetical toxic effects of long-
term PUFA intake. While historical perspectives such as Racker’s
(13) editorial may be of anecdotal interest, they do not constitute
robust evidence, nor do they justify causal claims about cancer risk.
Furthermore, the article cites “evidence from the largest and most
well-controlled randomized human clinical trial” suggesting that
RBD seed oil increased cancer and overall mortality. This appears
to refer to a re-analysis of the Minnesota Coronary Experiment
(8); however, that study did not evaluate cancer outcomes nor
directly assess the relationship between RBD seed oils and cancer.
Importantly, current evidence from prospective cohort studies
does not support an increased risk of cancer with higher n-
6 PUFA intake; on the contrary, higher blood levels of these
fatty acids have been associated with a lower risk of developing
cancer (9).

5 Unsubstantiated
carbohydrate-insulin model: lack of
evidence for causality in diabetes
pathophysiology

The hypothesis underlying the manuscript, which relies on the
carbohydrate-insulin model (CIM), has been extensively tested in
prior research without being substantiated. Multiple randomized
controlled trials, including short-term interventions in inpatients
with high internal validity (10), as well as longer trials such as
the DIETFITS study (11), have failed to demonstrate a causal
relationship between carbohydrate intake and impaired glycemic
control or increased energy intake. Additionally, a recent study
testing the CIM assessed short-term metabolic responses to meals
with varying glycemic index (GI) in healthy adults (12). The
findings revealed no significant differences in subjective hunger
among the different GI groups and no effect of GI on subsequent
meal intake.

Taken together, these results undermine the central premise
of the carbohydrate-insulin model and do not support its
application as an explanatory framework for glucose dysregulation
or diabetes pathophysiology.
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6 Discussion

In light of the available scientific literature, public health
recommendations must be grounded in a comprehensive
understanding of the current evidence base. The body of
evidence consistently supports the substitution of saturated
fats with unsaturated fats, such as those derived from seed
oils, as a strategy to reduce the risk of prevalent and serious
health conditions like cardiovascular disease and diabetes. While
individual hypotheses and theories may provide insight into
specific aspects of metabolic health, it is important to recognize
that the broader scientific consensus, including guidelines from
esteemed organizations like the ADA and the AHA, reflects the
accumulated knowledge from diverse fields of study. In this
context, the growing popularity of books that promote alarmist
and scientifically unsubstantiated claims—such as equating the
consumption of seed oils with smoking cigarettes—represents a
concerning trend.

Author contributions

ML-M: Methodology,
Supervision, Data curation, Software, Validation, Resources,

Investigation, Conceptualization,

Formal analysis, Writing - review & editing, Visualization,
Writing

Funding acquisition, Project administration,

original draft.

References

1. Shanahan C. The energy model of insulin resistance: a unifying theory
linking seed oils to metabolic disease and cancer. Front Nutr. (2025)
12:1532961. doi: 10.3389/fnut.2025.1532961

2. Costello EJ. Post hoc, ergo propter hoc. Am ] Psychiatry. (2017) 174:305-
6. doi: 10.1176/appi.ajp.2016.16111320

3. Hooper L, Martin N, Jimoh OF, Kirk C, Foster E, Abdelhamid AS. Reduction
in saturated fat intake for cardiovascular disease. Cochrane Database Syst Rev. (2020)
5:CD011737. doi: 10.1002/14651858.CD011737.pub2

4. Reynolds AN, Hodson L, Souza R De, Tran H, Pham D, Vlietstra L, et al.
Saturated fat and trans -fat intakes and their replacement with other macronutrients
a systematic review and meta-analysis. (2022) 164. Available online at: https://iris.who.
int/bitstream/handle/10665/366301/9789240061668-eng.pdf (Accessed May 2, 2025).

5. Zhang Y, Chadaideh KS Li Y, Li ¥, Gu X, Liu Y, Guasch-Ferré M, et al.
Butter and plant-based oils intake and mortality. JAMA Intern Med. (2025) 185:549-
60. doi: 10.1001/jamainternmed.2025.0205

6. Fornari Laurindo L, Fornari Laurindo L, Dogani Rodrigues V, da Silva Camarinha
Oliveira J, Leme Boaro B, Cressoni Araujo A, et al. Evaluating the effects of seed oils
on lipid profile, inflammatory and oxidative markers, and glycemic control of diabetic
and dyslipidemic patients: a systematic review of clinical studies. Front Nutr. (2025)
12:1502815. doi: 10.3389/fnut.2025.1502815

7. Committee ADAPP, ElSayed NA, McCoy RG, Aleppo G, Balapattabi K, Beverly
EA, et al. Facilitating positive health behaviors and well-being to improve health

Frontiersin Nutrition

03

10.3389/fnut.2025.1622160

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen AI was used in the creation
of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

outcomes: standards of care in diabetes—2025. Diabetes Care. (2025) 48:586-
S127. doi: 10.2337/dc25-S005

8. Ramsden CE, Zamora D, Majchrzak-Hong S, Faurot KR, Broste SK, Frantz
RP, et al. Re-evaluation of the traditional diet-heart hypothesis: analysis of
recovered data from Minnesota Coronary Experiment (1968-73). BMJ. (2016)
353:11246. doi: 10.1136/bmj.i1246

9. Kim Y, Kim J. N-6 polyunsaturated fatty acids and risk of cancer: accumulating
evidence from prospective studies. Nutrients. (2020) 12:1-15. doi: 10.3390/nu12092523

10. Hall KD, Guo J, Courville AB, Boring ], Brychta R, Chen KY, et al. Effect of
a plant-based, low-fat diet vs. an animal-based, ketogenic diet on ad libitum energy
intake. Nat Med. (2021) 27:344-53. doi: 10.1038/s41591-020-01209-1

11. Gardner CD, Trepanowski JE Gobbo LCD, Hauser ME, Rigdon J, Ioannidis
JPA, et al. Effect of low-fat vs low-carbohydrate diet on 12-month weight loss in
overweight adults and the association with genotype pattern or insulin secretion: the
DIETFITS randomized clinical trial. JAMA. (2018) 319:667-79. doi: 10.1001/jama.201
8.0245

12. Liu Y, Mei H, Xue L, Cheng C, Wu Y, Zou C, et al. Testing the
carbohydrate-insulin model: Short-term metabolic responses to consumption of
meals with varying glycemic index in healthy adults. Cell Metab. (2025) 37:606-
615.e3. doi: 10.1016/j.cmet.2025.01.015

13. Racker E. Calories don’t count—If you don’t use them. Am ] Med. (1963)
35:143-4. doi: 10.1016/0002-9343(63)90205-5

frontiersin.org


https://doi.org/10.3389/fnut.2025.1622160
https://doi.org/10.3389/fnut.2025.1532961
https://doi.org/10.1176/appi.ajp.2016.16111320
https://doi.org/10.1002/14651858.CD011737.pub2
https://iris.who.int/bitstream/handle/10665/366301/9789240061668-eng.pdf
https://iris.who.int/bitstream/handle/10665/366301/9789240061668-eng.pdf
https://doi.org/10.1001/jamainternmed.2025.0205
https://doi.org/10.3389/fnut.2025.1502815
https://doi.org/10.2337/dc25-S005
https://doi.org/10.1136/bmj.i1246
https://doi.org/10.3390/nu12092523
https://doi.org/10.1038/s41591-020-01209-1
https://doi.org/10.1001/jama.2018.0245
https://doi.org/10.1016/j.cmet.2025.01.015
https://doi.org/10.1016/0002-9343(63)90205-5
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

	Commentary: The energy model of insulin resistance: a unifying theory linking seed oils to metabolic disease and cancer
	1 Lack of causal evidence and methodological rigor in support of the article's claims
	2 Dismissal of evidence-based guidelines and the broader scientific consensus
	3 Energy model of insulin: failure to acknowledge contradictory evidence and overstatement of seed oil risks
	4 Speculative claims linking PUFA intake to cancer
	5 Unsubstantiated carbohydrate-insulin model: lack of evidence for causality in diabetes pathophysiology
	6 Discussion
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


