
Summary of Evidence on Salt and Saturated Fats 
 

  
EVIDENCE ON SALT 

 
The following is a list of the evidence contradicting the current dietary recommendations that 
“lower is better’ for salt intake, followed by specific evidence looking at salt intake in type 2 
diabetes, as well as further commentary pieces from various sources.  
  
1. Sodium Intake in Populations: Assessment of Evidence. Institute of Medicine, National 

Academy of Sciences (2013) 
 

“Evidence from studies on direct health outcomes is inconsistent and insufficient to 
conclude that lowering sodium intake below 2,300 mg/day either increases or decreases 
risk of CVD outcomes (including stroke and CVD mortality) or all-cause mortality in the 
general U.S. population….” 
 
The report concludes that sodium intake below 2,300 mg/day may lead to adverse 
health outcomes in several “disease-specific populations,” including those with 
diabetes and pre-existing heart disease, a population that includes tens of millions 
of Americans. 

  
2. Fatal and nonfatal outcomes, incidence of hypertension, and blood pressure changes in 

relation to urinary sodium excretion. Journal of the American Medical Association (2011). K. 
Stolarz-Skrzypek, T. Kuznetsova, L. Thijs, et al; European Project on Genes in 
Hypertension (EPOGH) Investigators. 

 
“An estimated sodium intake between 3g per day and 6 g per day was associated with a 
lower risk of death and cardiovascular events than either a higher or lower estimated 
level of sodium intake. As compared with an estimated potassium excretion of less than 
1.50 g per day, higher potassium excretion was associated with a reduction in the risk of 
the composite outcome.” 

  
3. Compared with usual sodium intake, low- and excessive-sodium diets are associated with 

increased mortality: a meta-analysis. Journal of Hypertension (2014). N. Graudal, G. 
Jürgens, B. Baslund, M.H. Alderman. 

 
“In this population-based cohort, systolic blood pressure, but not diastolic pressure, 
changes over time aligned with change in sodium excretion, but this association did not 
translate into a higher risk of hypertension or CVD complications. Lower sodium 
excretion was associated with higher CVD mortality.” 

  
4. Urinary sodium and potassium excretion, mortality, and cardiovascular events. New 

England Journal of Medicine (2014). M. O'Donnell, McMaster University, A. Mente, S. 
Rangarajan, et al, for the PURE investigators. 

 

http://iom.nationalacademies.org/Reports/2013/Sodium-Intake-in-Populations-Assessment-of-Evidence.aspx
http://jamanetwork.com/journals/jama/fullarticle/899663
http://jamanetwork.com/journals/jama/fullarticle/899663
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ajh/27/9/10.1093_ajh_hpu028/2/hpu028.pdf?Expires=1491599497&Signature=C7pv20aMlPBifbIrKP4rBdWeNhPEzf2qvYTdXiJEoshsb7PrZ3HdFWvVRwaMvwUS~kZrLx39yJ86ugF-NJ0dS9b6esorK5aYYo6-n2aTYZqZoElaH4B084kWJGSdBkC0xxh29RDfbMWVBrzc7AogM9B1MFJi-EFWOEdRQA0wBVdW5ziInXkpSScfOTabw1tJ9jsSagDthcEAhuF5xqMWqQfeAfE66wxy4q3ZLo1tKNuiYwfV6~2buit2CbR5j~BmtUuOUgDfiwFtVrShf~adALdwbtnhzXTlgLOcmuwbKxtoQG9k7d79zrqkS8v62vfAz6f-0T9nKlJLwjIeW-P6Ag__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
https://oup.silverchair-cdn.com/oup/backfile/Content_public/Journal/ajh/27/9/10.1093_ajh_hpu028/2/hpu028.pdf?Expires=1491599497&Signature=C7pv20aMlPBifbIrKP4rBdWeNhPEzf2qvYTdXiJEoshsb7PrZ3HdFWvVRwaMvwUS~kZrLx39yJ86ugF-NJ0dS9b6esorK5aYYo6-n2aTYZqZoElaH4B084kWJGSdBkC0xxh29RDfbMWVBrzc7AogM9B1MFJi-EFWOEdRQA0wBVdW5ziInXkpSScfOTabw1tJ9jsSagDthcEAhuF5xqMWqQfeAfE66wxy4q3ZLo1tKNuiYwfV6~2buit2CbR5j~BmtUuOUgDfiwFtVrShf~adALdwbtnhzXTlgLOcmuwbKxtoQG9k7d79zrqkS8v62vfAz6f-0T9nKlJLwjIeW-P6Ag__&Key-Pair-Id=APKAIUCZBIA4LVPAVW3Q
http://www.nejm.org/doi/full/10.1056/NEJMoa1311889#t=article


“Compared with moderate sodium intake, high sodium intake [>7g/day] is associated with 
an increased risk of cardiovascular events and death in hypertensive populations (no 
association in normotensive population), while the association of low sodium intake 
[<3g/day] with increased risk of cardiovascular events and death is observed in 
those with or without hypertension. These data suggest that lowering sodium intake 
is best targeted at populations with hypertension who consume high sodium diets.” 

 
5. Editorial by The New England Journal of Medicine (2014), commenting on evidence to date 

 
“In the absence of such a [randomized, controlled clinical] trial, the results argue against 
reduction of dietary sodium as an isolated public health recommendation.” 

 
6. Associations of urinary sodium excretion with cardiovascular events in individuals with and 

without hypertension: a pooled analysis of data from four studies. The Lancet (2016). A. 
Mente, Department of Clinical Epidemiology and Biostatistics, McMaster University, M. 
O’Donnell, S. Rangarajan, et al, for the PURE, EPIDREAM, and 
ONTARGET/TRANSCEND Investigators. 

 
7. Editorial by The Lancet - Salt—too much or too little? (2016) 
 

“There is no argument other than “excessive salt in the diet raises blood pressure”, and that 
strategies to reduce salt in individuals with hypertension prevent the cardiovascular 
consequences of the disease. However, the corollary that reducing sodium intake across 
populations will be beneficial to all, has been challenged with the assertion that 
doing so might indeed be harmful.” 

  
8. The technical report on sodium intake and cardiovascular disease in low- and middle-

income countries by the joint working group of the World Heart Federation, the European 
Society of Hypertension and the European Public Health Association. European Heart 
Journal (2017). G. Mancia, University of Milano-Biccoca,  S. Oparil  P.K. Whelton, et al. 

 
“Prospective cohort studies have identified the optimal range of sodium intake to reside 
in the moderate range (3–5 g/day), where the risk of cardiovascular disease and death is 
lowest. Therefore, there is consistent evidence from clinical trials and observational studies 
to support reducing sodium intake to less than 5 g/day in populations, but inconsistent 
evidence for further reductions below a moderate intake range (3–5 g/day).” 
 
Quote from paper: “Sodium is an essential nutrient. This implies that there must be a 
‘U’-shaped relationship between dietary sodium intake and cardiovascular events, 
but there is no consensus of where the minimum risks lies.” 

 
9. Associated commentary: International Experts Call Salt Guidelines Far Too Restrictive. 

Cardiobrief (2017), Larry Husten 
 
 
 

http://www.nejm.org/doi/full/10.1056/NEJMoa1311889#t=letters
http://www.nejm.org/doi/full/10.1056/NEJMe1407695?query=recirc_curatedRelated_article
http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(16)30467-6.pdf
http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(16)30467-6.pdf
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)30510-4/abstract
https://academic.oup.com/eurheartj/article-abstract/doi/10.1093/eurheartj/ehw549/2932130/The-technical-report-on-sodium-intake-and
https://academic.oup.com/eurheartj/article-abstract/doi/10.1093/eurheartj/ehw549/2932130/The-technical-report-on-sodium-intake-and
https://academic.oup.com/eurheartj/article-abstract/doi/10.1093/eurheartj/ehw549/2932130/The-technical-report-on-sodium-intake-and
http://cardiobrief.org/2017/02/14/international-experts-call-salt-guidelines-far-too-restrictive/


Type 2 Diabetes 
 
In patients with type 2 diabetes, two studies have observed increased all-cause and 
cardiovascular mortality associated with low-sodium intake. 
 
1. Dietary Salt Intake and Mortality in Patients With Type 2 Diabetes. Diabetes Care (2011). 

E.I. Ekinci, S. Clarke, M.C. Thomas, et al. 
 

“In patients with type 2 diabetes, lower 24-h urinary sodium excretion was 
paradoxically associated with increased all-cause and cardiovascular mortality.” 
[NT2] “An increase of one standard deviation of U-Na was associated with a decrease of 
21% of all-cause mortality and 22% of cardiovascular mortality” 

 
2. Urinary Sodium Concentration Is an Independent Predictor of All-Cause and 

Cardiovascular Mortality in a Type 2 Diabetes Cohort Population. Journal of Diabetes 
Research, 2017. P-J. Saulnier, CHU de Poitiers, Centre d’Investigation Clinique, Université 
de Poitiers, UFR Médecine Pharmacie, Inserm, Poitiers, E. Gand, S. Ragot et al, and 
SURDIAGENE Study group. 

 
Additional commentary on the salt debate 
 
Congressman Andy Harris, MD, sends a letter (June 30, 2016) to FDA Commissioner Robert 
Califf to express “strong disappointment and objection” to the FDA’s new voluntary sodium 
limits in food. Harris asks the Commissioner to explain misrepresentation of the IOM 2013 
study on sodium. 
  
Salt Intake and Cardiovascular Disease: Why are the Data Inconsistent? 
European Heart Journal (2013). M. O’Donnell, Department of Medicine (M.O.D., S.Y.), and 
Department of Clinical Epidemiology and Biostatistics (A.M.), Population Health Research 
Institute, Hamilton Health Sciences, McMaster University, A. Mente, A. Smyth, S. Yusuf. 
 
Could 95 Percent of the World’s People Be Wrong About Salt? 
Washington Post (2015), Peter Whoriskey, staff writer. 
  
The Salt Libel - Wall Street Journal (2014) 
  
Sodium Intake and Cardiovascular Health 
Circulation Research (2015). M. O’Donnell, Department of Medicine (M.O.D., S.Y.), and 
Department of Clinical Epidemiology and Biostatistics (A.M.), Population Health Research 
Institute, Hamilton Health Sciences, McMaster University, A. Mente, S. Yusuf. 
 

“It is assumed that the blood pressure-lowering effects of reducing sodium intake to low 
levels will result in large reductions in cardiovascular disease globally. However, current 
evidence from prospective cohort studies suggests a J-shaped association between 
sodium intake and cardiovascular events, based on studies from >300 000 people, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3041211/
https://www.hindawi.com/journals/jdr/2017/5327352/
https://www.hindawi.com/journals/jdr/2017/5327352/
https://ncoalition.wpengine.com/wp-content/uploads/2016/08/Harris-ltr-to-Califf.pdf
https://ncoalition.wpengine.com/wp-content/uploads/2016/08/Harris-ltr-to-Califf.pdf
http://www.ncbi.nlm.nih.gov/pubmed/23257945
http://www.ncbi.nlm.nih.gov/pubmed/23257945
https://www.washingtonpost.com/news/wonk/wp/2015/05/26/could-95-percent-of-the-worlds-people-be-wrong-about-salt/
https://www.washingtonpost.com/news/wonk/wp/2015/05/26/could-95-percent-of-the-worlds-people-be-wrong-about-salt/
http://www.wsj.com/articles/the-salt-libel-1408406010
https://www.ncbi.nlm.nih.gov/pubmed/25767289
https://www.ncbi.nlm.nih.gov/pubmed/25767289


and suggests that the lowest risk of cardiovascular events and death occurs in 
populations consuming an average sodium intake range (3-5 g/d).” 

  
Evidence Relating Sodium intake to Blood Pressure and CVD. 
Current Cardiology Reports (2014). M. O’Donnell, Department of Medicine (M.O.D., S.Y.), and 
Department of Clinical Epidemiology and Biostatistics (A.M.), Population Health Research 
Institute, Hamilton Health Sciences, McMaster University, A. Mente, S. Yusuf. 
  
The Population Risks of Dietary Salt Excess are Exaggerated. 
The Canadian Journal of Cardiology (2014). A. Mente, Population Health Research Institute, 
McMaster University, M.J. O’Donnell, S. Yusuf. 
  
 

 
EVIDENCE ON SATURATED FATS 

 
The principal allegation against saturated fats has been that these fats cause heart disease, 
according to the diet-heart hypothesis which was first proposed in the 1950s.[1] However, 
rigorous evidence for this hypothesis on saturated fats has long been lacking.  
 
In order to continue the limits on saturated fat, health officials must show ample and consistent 
evidence that these fats damage health, but rigorous trial data do not support the allegation 
that saturated fats cause cardiovascular mortality or total mortality. While saturated fats can be 
shown to raise the “bad” LDL-cholesterol, this elevated risk factor does not result in higher 
mortality rates, very likely reflecting a more complicated pathway for cardiovascular disease 
than simply LDL-C (i.e., saturated fats also consistently raise the “good” HDL-cholesterol, 
which may be a compensating effect). 
 
The only review of the data that did find a significant negative effect of saturated fats was by 
the American Heart Association (AHA), which did not look at the more definitive mortality data. 
It’s important to note that the AHA was the original author, in 1961, of the policy to limit 
saturated fats as a measure of protection against heart disease, and therefore has a significant 
interest in defending its longtime institutional position. 
  
With the sole exception of the AHA review, the conclusions of more than a dozen review 
papers by independent teams of scientists all over the world overwhelmingly do not support 
continued caps on saturated fats.  
 
There are two types of data that can be consulted on the question of whether saturated fats 
cause heart disease: 

● Randomized, controlled clinical trials (RCT), which can establish cause and effect and 
are therefore considered the more rigorous data 

● Epidemiological data, which only show associations and are therefore considered 
weaker. However, if an association contradicts a hypothesis, this is a strong piece of 
evidence that the hypothesis is unlikely to be true. 

  

http://www.ncbi.nlm.nih.gov/pubmed/25297880
http://www.ncbi.nlm.nih.gov/pubmed/25297880
http://www.ncbi.nlm.nih.gov/pubmed/24786440
http://www.ncbi.nlm.nih.gov/pubmed/24786440


Summary of the Data from Randomized Controlled Trials 
 
There have been eight reviews of the RCT evidence looking at mortality outcomes, or “hard 
outcomes,” and seven of the eight concluded that saturated fats have no effect on 
cardiovascular or total mortality. The eighth review found that saturated fats had an effect on 
CVD mortality, but this can be explained by its inclusion of a trial, called The Finnish Mental 
Health Study, which was non-randomized and poorly controlled (and had findings uniquely 
negative for saturated fats, thereby skewing the results of the reviews that included this study). 
  
Mortality (death) is a reliable, indisputable outcome. Therefore, these outcomes are considered 
to be the most definitive. However, these RCTs also looked at “soft outcomes,” such as heart 
attacks, chest pain (angina), LDL-C and HDL-C. Nine review papers examined these 
outcomes, with mixed findings: five found that saturated fats had some effect on CVD/CHD 
events and three did not. However, of the five ‘negative’ findings, two lost statistical 
significance when subjected to more rigorous analyses by the review authors, and four 
questionably included the Finnish Mental Health Study, which was a non-randomized trial that 
had unusually negative skewed results against saturated fats. 
  
The American Heart Association’s recent “Presidential Advisory” on saturated fats was an 
exception to other reviews of the same data. An article published in Medscape covered this 
issue (free, but registration required).  
 
This chart is a summary of this RCT evidence (Note: It includes all the RCT reviews except 
one. by Ramsden et al)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.medscape.com/viewarticle/882564
https://www.medscape.com/viewarticle/882564
https://www.medscape.com/viewarticle/882564


Summary of the Data from Observational Studies 
 
At least three meta-analyses, 3 systematic reviews, and 2 non-systematic reviews, have 
examined all the epidemiological data (the kind of evidence that can show association but not 
causation) and found that saturated fats are not associated with heart disease. 
  
Moreover, the largest and most global epidemiological study, recently published in The Lancet, 
found that those who ate the largest amount of saturated fats had significantly reduced 
rates of mortality and that a low consumption of these fats (6-7% of calories, as 
commonly recommended for people with heart disease) was associated with increased 
risk of stroke. 
 

*****DETAILED LIST OF THE SCIENTIFIC EVIDENCE***** 
 
REVIEW OF EVIDENCE FROM RANDOMIZED CONTROLLED TRIALS 

 
Meta-analyses and systematic reviews (in chronological order) 
(Data is summarized in table above) 
  
1. Dietary Fat and Coronary Heart Disease: Summary of Evidence From Prospective Cohort 

and Randomised Controlled Trials (review of observational data and clinical trials) Annals 
of Nutrition and Metabolism (2009) Skeaff CM, PhD, Professor, Dept. of Human Nutrition, 
the University of Otago, Miller J. 

 
Conclusions: “Intake of SFA was not significantly associated with CHD mortality, with a 
RR of 1.14 (95% CI 0.82–1.60, p = 0.431) for those in the highest compared with the lowest 
category of SFA intake (fig. 6). Similarly, SFA intake was not significantly associated CHD 
events (RR 0.93, 95% CI 0.83–1.05, p = 0.269 for high vs. low categories). Moreover, there 
was no significant association with CHD death (RR 1.11, 95% CI 0.75–1.65, p = 0.593) per 
5% TE increment in SFA intake.” 

  
2. Effects on Coronary Heart Disease of Increasing Polyunsaturated Fat in Place of Saturated 

Fat: A Systematic Review and Meta-analysis of Randomized Controlled Trials. PLOS 
Medicine (2010). Mozaffarian D, Department of Epidemiology, Harvard School of Public 
Health, Micha R, Department of Epidemiology, Harvard School of Public Health, and 
Wallace S, Department of Epidemiology, Harvard School of Public Health. 
 
Conclusions: “These findings provide evidence that consuming PUFA in place of SFA 
reduces CHD events in RCTs. This suggests that rather than trying to lower PUFA 
consumption, a shift toward greater population PUFA consumption in place of SFA would 
significantly reduce rates of CHD” 

  
3. Reduced or Modified Dietary Fat For Preventing Cardiovascular Disease. Cochrane 

Database Syst Review (2012), An independent organization of scientists who specialize in 
systematic reviews. This review is an update on one conducted in 2011. Hooper L, Norwich 
Medical School, University of East Anglia, Summerbell CD, Thompson R, et al. 

http://www.nmsociety.org/docs/aboutfat/Skeaff-Dietary-Fat-and-Coronary-Heart-Disease.pdf
http://www.nmsociety.org/docs/aboutfat/Skeaff-Dietary-Fat-and-Coronary-Heart-Disease.pdf
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000252
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000252
http://www.ncbi.nlm.nih.gov/pubmed/22592684?access_num=22592684&link_type=MED&dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21735388/


 
Conclusions: There were no clear effects of dietary fat changes on total mortality, 
cardiovascular mortality, stroke, total MIs or non-fatal MIs. Reducing saturated fat by 
reducing and/or modifying dietary fat reduced the risk of cardiovascular events by 14%,” 
This finding was for men only and disappeared upon the authors “Removing studies with 
systematic differences in care between intervention and control groups, or other dietary 
differences.” 
  

4. Association of Dietary, Circulating, and Supplement Fatty Acids with Coronary Risk: A 
Systematic Review and Meta-analysis (observational data on all fatty acids and RCTs on 
supplementation with polyunsaturated fats, omega3s or omega6s). Annals of Internal 
Medicine (2014). Rajiv Chowdhury, MD, PhD, University of Cambridge, Samantha 
Warnakula, University of Cambridge, et al. 

 
Details: RCT data reviewed is on 105,085 participants; observational data is on roughly 
550,000 participants. The RCT analysis combined trials that increased either omega 3s or 
omega 6s. 
 
Conclusion: “Current evidence does not clearly support cardiovascular guidelines that 
encourage high consumption of polyunsaturated fatty acids and low consumption of total 
saturated fats.” 

  
5. Dietary fatty acids in the secondary prevention of coronary heart disease: a systematic 

review, meta-analysis and meta-regression. (on clinical trials). BMJ Open (2014). Lukas 
Schwingshackl and Georg Hoffman, Faculty of Life Sciences, Department of Nutritional 
Sciences, University of Vienna, Vienna, Austria 

 

Details: This paper compares low-fat trials to high-fat trials and only includes those with 
detailed reporting on cholesterol risk factors. A total of 32 trials on nearly 9,000 participants 
analyzed. 
 
Conclusion: (looking only at subjects with existing CVD) The present systematic review 
provides no evidence (moderate quality evidence) for the beneficial effects of 
reduced/modified fat diets in the secondary prevention of coronary heart disease. 
Recommending higher intakes of polyunsaturated fatty acids in replacement of saturated 
fatty acids was not associated with risk reduction. 
  

6. Reduction in saturated fat intake for cardiovascular disease, (systematic review and meta-
analysis of randomized, controlled clinical trials). Cochrane Database Systematic Review, 
2015. Hooper, L. et al. 

 

Details: This is a systematic review and meta-analysis of randomized controlled trials, 
performed by the Cochrane collaboration – an independent organization of scientists. The 
trials reviewed include more than 59,000 participants. 
 

http://www.ncbi.nlm.nih.gov/pubmed/24723079?access_num=24723079&link_type=MED&dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24723079?access_num=24723079&link_type=MED&dopt=Abstract
http://bmjopen.bmj.com/content/4/4/e004487.full
http://bmjopen.bmj.com/content/4/4/e004487.full
http://www.ncbi.nlm.nih.gov/pubmed/26068959


Findings: The study found no statistically significant effects of reducing saturated fat on 
the following outcomes: all-cause mortality, cardiovascular mortality, fatal MIs (myocardial 
infarctions), non-fatal MIs, stroke, coronary heart disease mortality, coronary heart disease 
events. The one significant finding was an effect for saturated fats on cardiovascular 
events. However, this finding lost significance when subjected to a sensitivity analysis 
(Table 8, page 137). 
 
Conclusion: People who reduced their saturated fat intake were just as likely to die, or get 
heart attacks or strokes, compared to those who ate more saturated fat. 

  
7. Evidence from prospective cohort studies does not support current dietary fat guidelines: a 

systematic review and meta-analysis. British Journal of Sports Medicine (2016). Harcombe, 
Z., Baker, JS, Davies B. 
Results: Across 7 studies, involving 89 801 participants (94% male), there were 2024 
deaths from CHD during the mean follow-up of 11.9±5.6 years. The death rate from CHD 
was 2.25%. Eight data sets were suitable for inclusion in meta-analysis; all excluded 
participants with previous heart disease. Risk ratios (RRs) from meta-analysis were not 
statistically significant for CHD deaths and total or saturated fat consumption. The RR from 
meta-analysis for total fat intake and CHD deaths was 1.04 (95% CI 0.98 to 1.10). The RR 
from meta-analysis for saturated fat intake and CHD deaths was 1.08 (95% CI 0.94 to 
1.25). 

 
Conclusions: Epidemiological evidence to date found no significant difference in CHD 
mortality and total fat or saturated fat intake and thus does not support the present dietary 
fat guidelines. The evidence per se lacks generalizability for population-wide guidelines. 

  
8. Re-evaluation of the traditional diet-heart hypothesis: analysis of recovered data from 

Minnesota Coronary Experiment (1968-73). The BMJ  (2016) starting p. 7. (on RCT data) 
 

Details: This paper contains, as a separate piece of research, a systematic review and 
meta-analysis of clinical trials in which saturated fats were replaced by “oils rich in linoleic 
acid (such as corn oil, sunflower oil, safflower oil, cottonseed oil, or soybean oil).” (5 trials, 
10,808 participants) 
 
Results: “There was no evidence of benefit on mortality from coronary heart disease 
(hazard ratio 1.13, 95% confidence interval 0.83 to 1.54).” 
 
Conclusion: “Although limited, available evidence from randomized controlled trials 
provides no indication of benefit on coronary heart disease or all-cause mortality from 
replacing saturated fat with linoleic acid rich vegetable oils.” 

  
9. The effect of replacing saturated fat with mostly n-6 polyunsaturated fat on coronary heart 

disease: a meta-analysis of randomized, controlled trials. Nutrition Journal (2017). Steve 
Hamley 

 

https://www.ncbi.nlm.nih.gov/pubmed/27697938
https://www.ncbi.nlm.nih.gov/pubmed/27697938
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-017-0254-5
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-017-0254-5


Results: When pooling results from only the adequately controlled trials there was no effect 
for major CHD events (RR = 1.06, CI = 0.86–1.31), total CHD events (RR = 1.02, CI = 0.84–
1.23), CHD mortality (RR = 1.13, CI = 0.91–1.40) and total mortality (RR = 1.07, CI = 0.90–
1.26). Whereas, the pooled results from all trials, including the inadequately controlled 
trials, suggested that replacing SFA with mostly n-6 PUFA would significantly reduce the 
risk of total CHD events (RR = 0.80, CI = 0.65–0.98, P = 0.03), but not major CHD events 
(RR = 0.87, CI = 0.70–1.07), CHD mortality (RR = 0.90, CI = 0.70–1.17) and total mortality 
(RR = 1.00, CI = 0.90–1.10). 
 
Conclusion: “Available evidence from adequately controlled randomised controlled trials 
suggest replacing SFA with mostly n-6 PUFA is unlikely to reduce CHD events, CHD 
mortality or total mortality. The suggestion of benefits reported in earlier meta-analyses is 
due to the inclusion of inadequately controlled trials. These findings have implications for 
current dietary recommendations.” 
  

10. Dietary Fats and Cardiovascular Disease: A Presidential Advisory From the American 
Heart Association. Circulation (the journal of the American Heart Association, original 
authors of the diet-heart policy for Americans). Sacks FM, Lichtenstein AH, Wu JHY et al., 
for the American Heart Association. 

 

Conclusions:  In summary, randomized controlled trials that lowered intake of dietary 

saturated fat and replaced it with polyunsaturated vegetable oil reduced CVD by 

≈30%...,Prospective observational studies in many populations showed that lower intake of 

saturated fat coupled with higher intake of polyunsaturated and monounsaturated fat is 

associated with lower rates of CVD and of other major causes of death and all-cause 

mortality….Replacement of saturated with unsaturated fats lowers low-density lipoprotein 

cholesterol, a cause of atherosclerosis, linking biological evidence with incidence of CVD in 

populations and in clinical trials….[W]e conclude strongly that lowering intake of saturated 

fat and replacing it with unsaturated fats, especially polyunsaturated fats, will lower the 

incidence of CVD. 

  
Non-systematic reviews: 
 
1. Saturated Fat, Carbohydrate, and Cardiovascular Disease (Review of clinical trials) 

American Journal of Clinical Nutrition (2010). Siri-Tarino PW, Children’s Hospital, Oakland 
Research Institute Oakland, Sun Q, MD, Departments of Nutrition and Epidemiology, 
Harvard School of Public Health, Hu FB, MD, Departments of Nutrition and Epidemiology, 
Harvard School of Public Health, et al. 
 

https://www.ncbi.nlm.nih.gov/pubmed/28620111
https://www.ncbi.nlm.nih.gov/pubmed/28620111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sacks%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=28620111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lichtenstein%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=28620111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20JHY%5BAuthor%5D&cauthor=true&cauthor_uid=28620111
https://www.ncbi.nlm.nih.gov/pubmed/?term=American%20Heart%20Association%5BCorporate%20Author%5D
http://ajcn.nutrition.org/content/91/3/502?ijkey=09f8e2b106fc5d6b2d60e0e349787b322d301da5&keytype2=tf_ipsecsha


Conclusions: “Although substitution of dietary polyunsaturated fat for saturated fat has 
been shown to lower CVD risk, there are few epidemiologic or clinical trial data to support a 
benefit of replacing saturated fat with carbohydrate.” 
 
 
 

REVIEW OF EVIDENCE FROM OBSERVATIONAL STUDIES 
 
Meta-analyses and systematic reviews (in chronological order) 
  
1. A Systematic Review of the Evidence Supporting a Causal Link Between Dietary Factors 

and Coronary Heart Disease. (Review of observational data and clinical trials) Archives of 
Internal Medicine (2009). Andrew Mente, MA, PhD, Associate Professor, Department of 
Clinical Epidemiology & Biostatistics, McMaster University, Lawrence de Koning, Clinical 
Assistant Professor, Department of Pathology and Laboratory Medicine, Pediatrics, 
University of Calgary, et al. 
 
Conclusions: “The evidence supports a valid association of a limited number of dietary 
factors and dietary patterns with CHD…. Insufficient evidence (< or =2 criteria) of 
association is present for intake of supplementary vitamin E and ascorbic acid (vitamin C); 
saturated and polyunsaturated fatty acids;…” 

  
2. Meta-analysis of Prospective Cohort Studies Evaluating the Association of Saturated Fat 

with Cardiovascular Disease. American Journal of Clinical Nutrition (2010). Siri-Tarino PW, 
Children’s Hospital, Oakland Research Institute Oakland, Sun Q, MD, Departments of 
Nutrition and Epidemiology, Harvard School of Public Health, Hu FB, MD, Departments of 
Nutrition and Epidemiology, Harvard School of Public Health, et al. 
Conclusions: “A meta-analysis of prospective epidemiologic studies showed that there is 
no significant evidence for concluding that dietary saturated fat is associated with an 
increased risk of CHD or CVD. More data are needed to elucidate whether CVD risks are 
likely to be influenced by the specific nutrients used to replace saturated fat.” 

  
3. Association of Dietary, Circulating, and Supplement Fatty Acids with Coronary Risk: A 

Systematic Review and Meta-analysis (Observational data on all fatty acids and RCTs on 
supplementation with polyunsaturated fats, o3s or o6s). Annals of Internal Medicine (2014) 
Rajiv Chowdhury, MD, PhD, University of Cambridge, Samantha Warnakula, University of 
Cambridge, et al. 
 

Details: RCT data reviewed is on 105,085 participants; observational data is on roughly 
550,000 participants. The RCT analysis combined trials that increased either omega 3s or 
omega 6s. 
Conclusion: “Current evidence does not clearly support cardiovascular guidelines that 
encourage high consumption of polyunsaturated fatty acids and low consumption of total 
saturated fats.” 
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4. Intake of Saturated and Trans Unsaturated Fatty Acids and Risk of All Cause Mortality, 
Cardiovascular Disease, and Type 2 Diabetes: Systematic Review and Meta-Analysis of 
Observational Studies.” (on observational data). The BMJ (Clinical Research ed.) (2015). 
R.J. de Souza, Department of Clinical Epidemiology and Biostatistics, McMaster University, 
Chanchlani Research Centre, McMaster University, A. Mente, Population Health Research 
Institute, McMaster University, et al. 

 

Conclusion: “Saturated fats are not associated with all-cause mortality, CVD, CHD, 
ischemic stroke, or type 2 diabetes, but the evidence is heterogeneous with methodological 
limitations.” 

  
Non-systematic reviews 
  
1. Saturated Fats Versus Polyunsaturated Fats Versus Carbohydrates for Cardiovascular 

Disease Prevention and Treatment. Annual Review of Nutrition (2015). Patty W. Siri-Tarino, 
PhD, Sally Chiu, PhD, Nathalie Bergeron, PhD, and Ronald M. Krauss, PhD, 
Atherosclerosis Research Program, Children’s Hospital Oakland Research Institute, 
Oakland, California 

 
Conclusions: “Replacement of SFAs with polyunsaturated fatty acids has been associated 
with reduced CVD risk, although there is heterogeneity in both fatty acid categories. In 
contrast, replacement of SFAs with carbohydrates, particularly sugar, has been associated 
with no improvement or even a worsening of CVD risk… 
Replacement of SFAs with CHOs [carbohydrates] has not been associated with benefit and 
may be associated with increased CVD risk….The effects of various SFA replacement 
scenarios on CVD risk factors other than lipids and lipoproteins are ambiguous… 

  
  
2. The PURE Study. Associations of fats and carbohydrate intake with cardiovascular 

disease and mortality in 18 countries from five continents (PURE): a prospective cohort 
study (largest-ever epidemiological study, contradicts diet-heart hypothesis). The Lancet 
(2017). Mahshid Dehghan, Andrew Mente, Xiaohe Zhang, et al., on behalf of the 
Prospective Urban Rural Epidemiology (PURE) study investigators* 
 
Interpretation of findings: “High carbohydrate intake was associated with higher risk of 
total mortality, whereas total fat and individual types of fat were related to lower total 
mortality. Total fat and types of fat were not associated with cardiovascular disease, 
myocardial infarction, or cardiovascular disease mortality, whereas saturated fat had an 
inverse association with stroke. Global dietary guidelines should be reconsidered in light of 
these findings.” 
 

For press reports and expert analyses challenging the hypothesis that saturated fats 
cause heart disease, click here. 
 
This document prepared by Nina Teicholz, science journalist, author, and Executive Director of 
The Nutrition Coalition. 
www.nutritioncoalition.us 
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[1] The “diet-heart hypothesis,” proposed principally by Ancel Benjamin Keys, holds that 
saturated fats and dietary cholesterol cause heart disease. Authorities in the U.S., including 
the American Heart Association and the U.S. Dietary Guidelines for Americans, have recently 
dropped their caps on dietary cholesterol, exonerating it from Keys’ original claim. However 
these authorities continue their caps on saturated fats. 


