
Dear Dr. Burch, 

Thank you for your consideration of our manuscript (ID BMJ.2015.027623) "A re-evaluation of the traditional diet-heart 

hypothesis: analysis of recovered data from the Minnesota Coronary Experiment (1968-1973)". We appreciate the 

thorough review by the reviewers and BMJ manuscript committee. The comments were very constructive. We believe 

the revised manuscript is much clearer and substantially improved. Our responses are in blue font. Please let us know if 

we can provide any other information or further clarifications. 

**Report from The BMJ’s manuscript committee meeting** 

These comments are an attempt to summarise the discussions at the manuscript meeting. They are not an exact 

transcript. Members of the committee were: Elizabeth Loder (chair), Jon Deeks (statistician), Rubin Minhas, Jose Merino, 

Wim Weber, Tiago Villanueva, Georg Roeggla, Rebecca Burch. 

Decision: request revisions 

Detailed comments from the meeting: 

First and foremost, please revise your paper to respond to all of the comments by the reviewers. Their reports are 

available at the end of this letter, below. 

Please also respond to these additional comments by the committee: 

*We had a lengthy discussion after the manuscript meeting about the ethical issues in this study, and we greatly 

appreciate the information you provided via email. In the end, we felt that the information you provided was sufficient 

for us to take the paper forward. We would like to see these specific details of the consent process included in the main 

text of the paper, however. We would also like to see some comparative checks done to assess the concurrent standards 

for consent for autopsy at the time and of concurrent consent requirements.  

We added a section entitled Ethical Considerations on page 7, as follows: 
The MCE was approved by the Clinical Research Committee of the University of Minnesota and by each of the seven 
collaborating hospitals. No consent forms were required because the study diets were considered to be acceptable as 
house diets and the testing was considered to contribute to better patient care. Prior to beginning the diet phase, the 
project was explained and sample foods were served.  Residents were given the opportunity to decline participation. 
Non-participants were served the control diet, and did not receive blood draws or electrocardiograms. We were not able 
to recover a detailed description of the MCE autopsy consent procedure. According to the 1989 publication, 
approximately 43% of MCE deaths were not autopsied, which was almost always due to “refusal by relatives or inability 
to contact relatives”.  
 
Perspective provided by our own research 
Current standards for consent for autopsy for research purposes vary by country and range from explicit consent (or so 
called “opt-in”) to presumed consent (or so called “opt-out”) system (KV Assche et al. Governing the Postmortem 
Procurement of Human Body Material for Research, Kennedy Institute of Ethics Journal . Volume 25, Number 1, March 
2015). The United States presently has an explicit consent system. During the period of the MCE, most hospitals in the 
United States required written familial consent to proceed with autopsy (Caplan A., Human Pathology, 1984 
Volume: 15 Issue 12 Page: 1105, PMID 6500547). We were not able to recover a detailed description of the MCE autopsy 
consent procedure. However, we do know that approximately 43% of MCE deaths were not autopsied, which was 
almost always due to “refusal by relatives or inability to contact relatives” (see above). Thus, it appears the MCE team 
applied an “opt-in” autopsy consent policy. 
 
*The current semi-narrative format of the paper makes for an engaging read, and editors appreciated having the chance 
to read the backstory behind the paper. The paper is currently overlong, however, and we would prefer that the paper 
be structured as a straightforward RCT report, including factual history as needed to explain how the data were 
obtained. Using the CONSORT statement as a guide for reformatting the paper may be helpful. Specific comments from 



editors were that the paper should state how randomization was performed and allocated, and that we would like a trial 
participant flow diagram. We found it difficult to work out where the patients analysed come from.  
 

The MCE was a randomized controlled trial (RCT). Unfortunately, we did not recover raw data from all randomized 

participants. Rather, we recovered raw data for the participants with serum cholesterol measurements and half of the 

autopsies performed.  Therefore, our main analysis is not a straightforward RCT report.  In order to fully understand the 

importance and limitations of our new findings, they must be presented in the context of the main study results.  In 

addition to shortening the manuscript and tightening up the writing, we have clarified and provided this missing context 

by: 

(1) Adding a table making a clear distinction between previous reports and our analyses (table 1) 

(2) Adding a CONSORT Trial participant flow diagram (Figure 4) 

(3) Adding an MCE cohort figure depicting the relationship between the full randomized population and our analysis 

samples (figure 2) 

(4) Revising the abstract, introduction, and results sections to clarify what we did and why  

(5) Removing two non-essential tables  

S.K. Broste (co-author on our manuscript) did complete an RCT survival analysis comparing the intervention versus 

control diet in the full MCE cohort and in pre-specified age and gender subgroups. Since these data are not available 

elsewhere and the Broste Thesis has never previously been cited or considered part of the evidence base, its principal 

findings are included in the present manuscript.  

We previously included what is known about the MCE randomization scheme as follows (see page 11):  

“The original hospital inpatient population was randomized according to a stratified randomization scheme utilizing 512 

cells on the basis of eight variables (age, gender, length of stay in the hospital, weight, blood pressure, diabetes, 

cigarette smoking, and electrocardiogram evidence of a previous myocardial infarction). When new subjects were 

admitted after the hospital randomization date, the stratified randomization scheme utilized four cells, according to age 

and gender [17].” 

In addition, we added the following sentence to our existing description of the MCE randomization procedure (see Page 

11). “Specific details on randomization implementation and allocation concealment mechanism were not recovered.” 

* We had difficulty finding a clear accounting of primary/secondary/tertiary outcomes of the study and their publication 

status. Where is the study protocol? Does it exist? There is no reference to it in the entire paper despite this being an 

RCT.  Was it the R01 grant application and nothing else? 

There was no clearly defined pre-specified primary outcome for this RCT in any of the records which we recovered, 

including: The R01 grant application, detailed supplementary progress reports, and an extensive collection of FORTRAN 

coding sheets. In each of these documents, an emphasis was placed on total deaths, CHD deaths and non-fatal CHD 

events (see Discussion of endpoints used for sample size calculations below). We are not aware of any formal study 

protocol aside from the R01 grant and supplemental materials.  We now make this clear in the manuscript (page 8). 

*We noted that many of these results have in fact been published previously, in the 1989 Frantz et al Arteriosclerosis 

paper. It should be made clear to the reader what was previously published, and how this current paper adds. In the 

end, our reading was that only the autopsy data are truly new. 

We have now clarified what the present analysis adds by providing a clear distinction between previous peer-reviewed 

findings and our analyses (see table 1). In addition, prior to our publication the S. Broste Thesis has never been cited nor 

considered part of the evidence-base. S. Broste is an author on our manuscript. We have included the principal findings 

of the Thesis in the manuscript and the full Thesis in the appendix, so that it can now be part of the evidence-base. 



*It’s not always clear which analyses came from the thesis or the 1989 paper, and which were revalidated for this 

current paper. This is confusing, and we would prefer that the results section of this paper provide the results of your 

own analysis. This can be contrasted and compared with those of earlier studies in the discussion.  

We have edited the results section to emphasize our analyses, while maintaining the key elements of the main study 

that are necessary for the reader to understand our results.  

*Editors wanted more information about the study population. Were they smokers and did they have other 

comorbidities? What information is available about other potential confounders?  

The only population characteristics that were recovered for the ≥1 year serum cholesterol cohort are shown in table 2 of 
the manuscript. However, table 3 of the Broste Thesis (part 3 of the web appendix) contains summary information on 
the entire randomized cohort.  

The following is a summary of the comorbidities listed in that table. Smokers made up 43.4% of the diet group 
and 41.5% in the control group (the average number of cigarettes smoked was 9.5 and 9.1 per day, respectively). In both 
groups, 4.2% of subjects had ECG abnormalities and 5.7% were diabetic. In addition, the population had an average of 
123/77 blood pressure.  The average serum triglycerides was 116mg/dL, which is considered normal.  Also, about 19% 
had arcus senilis and 2% had xanthelasma. 

Please note that our analysis of the association between serum cholesterol and death is adjusted for available 
potential confounders (age, BMI, gender, adherence to the diet, and systolic blood pressure). 
 

Please comment on the generalizability of these findings in this institutionalized population.  

In our Discussion we note that “the results are not necessarily generalizable to populations without mental illnesses or 

living outside of nursing homes.”, and “Another potential limitation in the interpretation was incomplete data collection 

and recovery. For example, in the SDHS the increased mortality in high LA group was most evident in smokers and heavy 

drinkers. Without additional recovery of MCE data we are not able to determine if the effects of the high-LA diet varied 

by smoking status, pre-existing CHD, psychiatric history, or medication use.” 

*We would like more information on the intervention itself. Editors noted that the different diets were delivered "in a 

single line" (presumably a cafeteria) and the food handlers were supposed to be able to interpret which tray to give 

participants. This seems very prone to error and intentional substitution (eg., giving someone the incorrect tray if the 

correct ones weren't easily available, in order to avoid holding up the line). It would be good to have the authors discuss 

this.  

While we do not have information on the accuracy or specific training of food handlers, we do have repeated 

measurements of serum cholesterol for each participant and the specific fatty acid composition of the study diets 

derived from chemical analysis of foods provided at each hospital. These data show strong agreement between the 

observed serum cholesterol lowering and the fatty acid composition of the study diets. In addition, this agreement 

between predicted and observed serum cholesterol lowering was strongest in those with the fewest missed meals 

(webtable 5). It is also notable that the MCE PI and co-PI developed and refined the MCE diet compositions and delivery 

methods as the PIs of the inpatient arm of the National Diet Heart Study (NDHS), which achieved the greatest degree of 

serum cholesterol lowering of all NDHS sites.  

Also, how exactly were the different diets prepared, who did it and where, and what sorts of substitutions were made 

and how? 

For a detailed description of the study diets including specific food item substitutions, please see “Serum cholesterol 

lowering diet” and “Control diet” on pages 9-10. In brief, for the serum cholesterol lowering diet: “Liquid corn oil was 

used in place of the usual hospital cooking fats (including hydrogenated oils), and was also added to numerous food 

items (for example salad dressings, filled milk, filled cheeses, filled beef (lean ground beef with added oil)). Soft corn oil 

polyunsaturated margarine was used as a spread in place of butter.”  



While we do not know exactly how the different diets were prepared, the R01 grant application includes funding 

requests for 7 full-time Dietician Assistants (1 for each hospital) and 75% funding for 52 food service workers. In the 

interest of brevity, we have not included this information in the manuscript. Please let us know if you would like us to 

include it. 

*Have there been many changes in autopsy methodology since these autopsies were performed? Would those 

autopsies be considered equivalent to today’s standards? 

To our knowledge, the multiple cross-section technique is still widely used today.  We have added a reference to 

Spiekerman, Brandenburg et al (Page 13), which includes more details about scoring lesions and defining infarcts. 

*Editors were somewhat divided about how much the meta analysis adds. We would at least like to see more detail 

about the methodology for the meta analysis (perhaps referring to the PRISMA statement). In the end we may 

recommend moving this to a separate paper but we would like to see more detail prior to making this decision. 

It is the authors’ view that the meta-analysis should be included in this manuscript. It provides key context needed to 

evaluate the MCE results in light of all available RCT data testing the traditional diet-heart hypothesis.  

Key findings of the meta-analysis include: 

(1) demonstration of the paucity of RCTs that have actually causally tested the traditional diet-heart hypothesis 

(2) demonstration that all available RCT data provide no indication of CHD or mortality benefit (HR 1.0-1.13) 

Together, these data show that the MCE results are not an outlier. Rather, the total body of RCT evidence does not 

provide support for the traditional diet-heart hypothesis.  

We have performed a systematic review and now include the PRISMA statement and provide a detailed methodological 

description for both the systematic review and meta-analysis (web appendix part 2). This meta-analysis, which is the 

only such analysis to include previously missing data from the Sydney Diet-Heart Study and MCE, provides the most 

complete evaluation RCTs testing the traditional diet-heart hypothesis (i.e. evaluating the specific hypothesis that 

substitution of LA-rich oil for SFA reduces CHD death or total mortality) to date.  Our PRISMA statement also explains 

how our meta-analysis differs from related meta-analyses on this topic. 

*Editors felt that the conclusions drawn went beyond what can be supported by the data. We would recommend more 

caution in making causal statements from the provided data. 

The team of investigators, statisticians, the Master’s thesis author and the son of the deceased principal investigator 

deliberately chose to err on the side of understating findings. In order to clarify any confusion, we have edited the 

manuscript to make a clearer distinction between the cholesterol-death analysis (analysis of non-randomized data) 

versus the between-group comparisons from the Broste Thesis (analysis of randomized data) and the meta-analysis of 

RCTs. We believe the manuscript continues to provide a very cautious (perhaps understated) interpretation of MCE 

findings and their potential implications. Substantial emphasis has also been placed on limitations of the MCE study 

design and our analyses. 

*We had the following additional statistical and methodological concerns: 

- The power calculation wasn’t clear 

We did not find a traditional sample size calculation in any of the recovered documents. Lack of a traditional sample size 

calculation was likely due to the lack of a pre-specified primary endpoint (see above). We did recover multiple power 

calculations with different endpoints and assumptions, which provide ranges for adequate sample sizes (included in 

manuscript page 8).   

- Not enough detail given of the analysis of the cholesterol-mortality relationship analysis 

We have edited the text to clarify. It now reads as follows: 



“DATA ANALYSIS 

Effect of cholesterol-lowering intervention  

The complete MCE dataset including all randomized participants was not recovered. Thus, we could not conduct a 

traditional RCT analysis comparing the effect randomization to the intervention group versus the control group.  We do 

include, however, the life table graphs from the 1981 Broste Thesis (part 3 of web appendix).  A thorough explanation of 

methods and results can be found on pages 21-49 of the Thesis.  For context, we include a CONSORT flow diagram 

(Figure 4). 

2015 analysis  

Our analyses used longitudinal data for the 2,355 participants in the ≥1 year serum cholesterol cohort and were carried 

out in Stata version 13.1.  To determine the effect of the dietary intervention of serum cholesterol, we analyzed group 

differences in serum cholesterol over time using a generalized estimating equation model with time x group interaction.   

Association between changes in serum cholesterol and the risk of death  

First, we provide a crude visual representation of the cholesterol-death association by graphing the distribution of 

change in total serum cholesterol (using the average of pre-randomization measurements and the average of post-

randomization measurements for each participant) along with the number and percentage of deaths, and followed by 

plots of age-adjusted logistic regression models. 

For our main analysis, we used Cox regressions for death as a function of continuous time-varying serum cholesterol (up 

to 12 repeated measures on each participant) and adjusted for clustering within hospital.  For simplicity, hazard ratios 

(HR) are shown for each 30 unit decrease in serum cholesterol.  We present results from crude models, models adjusted 

for relevant variables including age, gender, blood pressure, BMI, and adherence to diet (percent of missed meals), and 

sensitivity analyses further adjusting for time-varying changes in BMI and systolic blood pressure. All models were tested 

for effect modification by diet group. “ 

- The paper mainly focuses on the subgroup with available cholesterol measures (>=1 year). Thus, it has to be clear what 

drives this group (self-selection?) and how this group relates to the randomized group. Was there a difference 

(comorbities, confounders) between those who were hospitalized for <1 year and those hospitalized for >1 year? 

We included all recovered characteristics for the ≥1 Year Serum Cholesterol Cohort in Table 2. This group, which includes 

all participants who were exposed to the study diets for at least 1 year, was selected for special emphasis by the original 

team of MCE investigators. Since we did not recover the full dataset of all randomized participants, it is not possible to 

statistically compare comorbidities/confounders between those who were hospitalized for <1 year and those 

hospitalized for >1 year.  

However, we are able to grossly compare recovered baseline characteristics for the ≥1 Year Serum Cholesterol 

Cohort to those of the full randomized MCE population (reported in the Table 3, Page 17 of the Broste Thesis (snapshot 

below)). This crude comparison suggests that the ≥1 Year Serum Cholesterol Cohort is comparable to the full 

randomized cohort. For example, systolic and diastolic blood pressures were 123 and 77, respectively, in both cohorts. 

BMI was 24.5-24.6 in the ≥1 Year Cohort, and 24.5 in the full cohort. Serum cholesterol was 208 in the ≥1 Year Cohort, 

and 207 in the full cohort. Serum triglycerides were 116-117 in the ≥1 Year Cohort and 115-117 in the full cohort. 

Table 2. Characteristics of the ≥1 Year Serum Cholesterol Cohort (n=2,355) 
 

  Intervention Control 
T-Test p-value 1 

  Mean (SD) n Mean (SD) n 

Age at randomization, years 51.5 (18.4) 1178 52.1 (18.2) 1174 0.446 

Systolic blood pressure, mmHg 123 (19.7) 1175 124 (19.3) 1170 0.158 

Diastolic blood pressure, mmHg 76.6 (11.8) 1175 76.5 (11.8) 1170 0.919 

Serum Cholesterol, mg/dL 208 (44.1) 1179 208 (43.1) 1176 0.943 



Serum Triglycerides, mg/dL 117 (62.4) 1176 116 (55.3) 1175 0.918 

BMI 24.6 (4.78) 1166 24.5 (4.74) 1164 0.552 

% Male      53.9  1179       50.9  1176 0.144 

Diet exposure in days 1063 (371) 1179 1055 (377) 1176 0.601 

% Missed meals2 9.61 (12.9) 1179 9.44 (12.5) 1176 0.744 
1 t-test was performed because this is a subgroup of the 9,570 randomized participants 

2Average percentage of missed meals throughout the full study period  

 

 

 

Note: In a previous draft of this manuscript we included this baseline characteristics Table for the full MCE population. In 

the interest of brevity, we removed this table (currently available as Table 3, Page 17 of the Broste Thesis). Please let us 

know if you would like us to move it back to the manuscript. 

- Along the same lines, participants had to survive for at least one year to be in the study. How many died before? If 

taken into consideration, how does this change the results? This seems to introduce bias.  

This ≥1 Year Serum Cholesterol Cohort was selected for special emphasis by the original MCE team of investigators.  Part 

of their rationale was that the benefits of cholesterol reduction would take time to manifest.  Based on recovered 

documents, they believed restricting analysis of the cholesterol-death association to participants who were in the study 

at least one year was an appropriate way to test the hypothesis that diet-induced cholesterol reduction would lead to 

improvements in CHD and survival.  Even if they had suspected effect modification by length of time on study, they 

might have thought that dietary replacement of saturated fat for vegetable oils rich in linoleic acid was a long-term 

strategy and therefore more relevant to test the association between serum cholesterol changes and death among 

subjects who were on the study diets at least one year. 

In the figure below you can see that substantial cholesterol reduction in the MCE (≥1 Year Serum Cholesterol Cohort 

n=2355) was achieved by about 6 months and remained steady thereafter.  It is highly probable that participants who 



were in the study for less than one year would have experienced changes in serum cholesterol consistent with these, to 

the degree that they were exposed to study diets.   

In our analysis of the cholesterol-death association (conditional on being in the study at least one year), we found that 

participants with lowered serum cholesterol were at higher risk of death. The possibility of bias due to length of time in 

study cannot be ruled out (as noted in manuscript pages 28-29 and 31).  In other words, it is possible that while the 

reduction in serum cholesterol was associated with harm among those who were exposed to the study diets over one 

year, it could have been associated with benefit (or unrelated to death) among participants who dropped out of the 

study in the first year.   

 

 

Almost 60% of the total MCE deaths occurred within one year of randomization.  In figure 5 below (full MCE cohort), 

mortality in the intervention and control groups seems identical for the first year and doesn’t diverge until somewhere 

between days 400-600.   



 

Figure 5. Risk of death from any cause by diet assignment in the full MCE Cohort and pre-specified subgroups (Kaplan Meier 

Life Table Graphs of Cumulative Mortality)   
Graphical depiction of Cumulative Mortality in the full MCE cohort (n=9,423) and pre-specified subgroups in the 1981 Broste Thesis [8] showed no indication of benefit, and 
suggested the possibility of unfavorable effects of the serum cholesterol lowering intervention among participants aged ≥65 years. Note that the Y-axis scales differ in these 
graphs. 
Patient level data needed to repeat this analysis were not recovered. Traced in a blinded manner by A. Hoofring, Intramural NIH Medical Arts Design Section.  

 

- There is also a large amount of missing data. How might this affect the results? 

While there is a large amount of unrecovered raw data, the data for the cholesterol analyses we present in the paper is 

essentially complete.  For example, only 2% of the subjects who were in the study more than one year have missing 

serum cholesterol data at baseline or any follow-up.   

Only 149 autopsy files were recovered, which is half of the completed autopsies and less than a third of the total MCE 

deaths.  We note the limitations of this sample in the manuscript.  We hope that after the publication of this manuscript, 

the remaining unpublished MCE data will emerge and a more thorough analysis can be performed. 

- As this is a RCT, it’s not clear why the main analyses are adjusted. We would have expected to see an intention to treat 

analyses. 

We have now clarified that there are both randomized and non-randomized analyses presented in the manuscript.   



- Is the GEE analyses part of the initial protocol? 

No. The GEE model with a time by group interaction was used as a standard method for assessing the effects of group 

assignment on a continuous variable (serum cholesterol).   

- The P values in Table 1 should be removed. As this is a randomized trial, P valued are not valid when contrasting the 

intervention to the control group. 

We are happy to remove them if you insist, however, the characteristics of the ≥1 year serum cholesterol cohort are not 

randomized.  Since this cohort is a subset of the 9,570 randomized participants, we think it is important to test whether 

large between-group differences exist. 

REFEREES COMMENTS 

Reviewer: 1 

Recommendation:  

Comments: 

This paper is a second comprehensive reanalysis of an RCT on the effects of linoleic acid-rich diets on CVD by (most of) 

these authors.  Original data was recovered from magnetic tape from the Minnesota Coronary Experiment, conducted 

around 1970, with public funds provided to Ivan Frantz Jr and Ancel Keys.  The original data was published partially in a 

1981 Master of Science thesis of one of the authors of the present manuscript (Broste) but appears never to have been 

cited and then a brief paper published in 1989.   

This is an extraordinary piece of work, both the original study and the present manuscript are landmarks.  The original 

participant numbers reflect 80% of all the humans ever to be involved in an RCT on replacement of LA-rich oil for sat fat.  

Though the authors have understandably updated their meta-analysis, any meta-analysis with one study supplying 80% 

of the participants is beside the point.   

Please see our response to the BMJ editors above. We agree with the reviewer that it is remarkable that the MCE 

accounted for such a large share of all randomized participants in RCTs that specifically tested whether replacing SFA 

with LA-rich vegetable oil reduces CHD and death (the traditional diet heart hypothesis).  Inclusion of the updated meta-

analysis in this manuscript provides context by highlighting the surprising paucity of RCT data testing the traditional diet-

heart hypothesis. The null meta-analysis results (HR 1.0-1.13) indicate that the MCE results are not an outlier. Rather, 

the total body of RCT evidence does not provide support for the traditional diet-heart hypothesis. 

Remarkably, this paper overcomes most every criticism aimed to dismiss Ramsden’s previous work on the Sydney Diet 

and Heart Study, a similar effort.  This paper deals with the possible confounding with trans fats (remote), very well 

controlled diets, long term, autopsy data verifying actual CVD.   

The work is presented dispassionately and without undue editorial.  Even “The Big Picture” on page 35 is modest. 

Thank you. We have tightened up the writing of “The Big Picture”, while maintaining the understated, modest tone. 

The authors include the original PI’s son, Dr Frantz, with his commentary in the Web-only content; the author of the only 

somewhat comprehensive treatment of these data (Broste), and finally puts his M.S. thesis with its extraordinary Meyer-

Kaplan plots in the public eye for the first time (web-only content).  That thesis must stay, no doubt.   

We agree that the Thesis provides critical context for interpreting the results of the MCE (including our new analyses of 

raw data) and have therefore kept it in the Appendix. We have also revised the manuscript to clarify this context (please 

see response to editors comments). 

Dr Frantz’s reminiscences of his father, the PI, is touching and confirmatory statement of assent with the publication of 

the manuscript.   



We agree that Dr. Frantz’s addition (web appendix part 1, page 2-3) is a nice addition to the manuscript and provides 

context for interpreting the history of, and research related to, the traditional diet heart hypothesis. 

One can imagine the press that this paper will garner.  Ancel Keys was the face of more than the lipid hypothesis, he was 

the face of the saturated fat/PUFA hypothesis.  This paper shows that the Keys equation relating serum cholesterol to 

dietary sat fat, PUFA, and cholesterol, works.  It also shows that as serum cholesterol decreases, cardiovascular death 

increases.  The autopsy data is troubling to say the least:  more linoleic acid, more CVD.  Had these results been 

published in a timely way, the results would have been devastating to the vegetable oil industry and a boon to animal 

fats.  The recent rehabilitation of dietary saturated fat makes the current paper as timely as it gets.   

One minor comment. 

The thesis, the 1989 paper, and Dr Frantz’s tribute, all refer to the original study as the “Minnesota Coronary Survey” 

(MCS) while the manuscript refers to the “Minnesota Coronary Experiment” (MCE).  The reason for the difference is not 

obvious and perhaps can be explained in a sentence. 

Thank you for your feedback.  We have added the following note to page 7 of the manuscript: 

“Previous mentions of this study, including the recovered documents, refer to the “Minnesota Coronary Survey (MCS)” 

because prior to randomization there was an observational phase that lasted almost three years.  Here we call it 

Minnesota Coronary Experiment (MCE) to emphasize that we are using the experimental, RCT phase of the MCS.” 

Additional Questions: 
Please enter your name: J T Brenna 
Job Title: Professor 
Institution: Cornell University 
Reimbursement for attending a symposium?: No 
A fee for speaking?: No 
A fee for organising education?: No 
Funds for research?: No 
Funds for a member of staff?: No 
Fees for consulting?: No 
Have you in the past five years been employed by an organisation that may in any way gain or lose financially from the 
publication of this paper?: No 
Do you hold any stocks or shares in an organisation that may in any way gain or lose financially from the publication of 
this paper?: No 
If you have any competing interests <A 
HREF='http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmar
ch2014.pdf'target='_new'>(please see BMJ policy)</a> please declare them here: I have no direct competing interests.  I 
do consult for a dietary supplement company and for suppliers of omega-3 fatty acids and infant formulas, however I 
judge these to have no direct benefit from this paper. 
 

 

  



Reviewer: 2 

Recommendation:  

Comments: 

The dietary fat – heart hypothesis is based on the tenet that different (classes of) fatty acids alter blood (LDL) cholesterol 

concentrations so altering CVD risk. Common saturated fatty acids raise total and LDL cholesterol while the common 

polyunsaturated fatty acid, linoleic acid, lowers total and LDL cholesterol. The assumed impact on CVD morbidity and 

mortality has been the cornerstone of dietary advice in Western countries since the 1970s and has seriously impacted 

on farming and food manufacturing industries and on habitual intakes of saturated and omega-6 polyunsaturated fatty 

acids in the diet which have fallen and risen, respectively. However few studies using the gold standard RCT design have 

formally tested the disease outcome of altering fatty acid intakes in the human diet. In the late 1960s and early 1970s a 

small number of large RCTs were set up to do this, but these failed to report fully the outcomes, for reasons that are not 

clear.  In a previous publication in BMJ in 213 these authors found sources of unpublished data from one such study, the 

Sydney Diet Heart Study. New analysis of these old unpublished data revealed an outcome the reverse of what had been 

hypothesised: there was an increase in mortality in those persons randomised to the high polyunsaturated fatty acid 

diet. The mechanism for finding, extracting and analysing those old data was very interesting and the findings obviously 

novel and of huge interest. In this manuscript the same group of authors report a similar re-investigation of a trial for 

which the key outcome data were not published. The study is the Minnesota Coronary Experiment conducted 1968-

1973, a large RCT comparing a saturated fat diet with a high omeg-6 polyunsaturated fat diet.  This was a large RCT with 

significant follow up conducted in a (multi)hospital setting in men and women of wide age range (the Sydney study had 

been in middle aged). All meals were consumed under supervision and in addition to blood cholesterol and mortality 

outcomes the researchers conducted detailed analysis of the vasculature at autopsy. These aspects add additional 

strengths and novelty to the study. For reasons that are not clear only the data on blood cholesterol had been published. 

Here Ramsden et al. report the (previously unpublished) mortality and autopsy data. The group on the high omega-6 

polyunsaturated fat diet showed significantly lower blood cholesterol consistent with numerous other studies. However, 

in contrast to the dietary fat-heart hypothesis this was not associated with lower mortality, but with higher mortality. 

Autopsy data revealed higher prevalence of infarct in subjects in the polyunsaturated fat group. The findings do not 

support the “diet-heart hypothesis” and, in fact, argue against it. Authors conduct as meta-analysis of RCTs testing the 

hypothesis and including these data and those from the Sydney study; this shows no overall effect of cholesterol 

lowering fats on all cause of CHD mortality.  The approach used by the authors is fascinating and will be of interest to 

readers. Further they add new insights and findings to the current debate on saturated fat and heart health.  

Specific comments: 

1. Please only use supplementary material that is actually directly relevant to the clinical science being presented. 

Offering reviewers and subsequently readers a manuscript of 225 pages is overkill. 

We agree that our Web appendix contains a huge amount of material to digest.  However, given the importance and 

long-standing controversial nature of this topic, the authors want to be as careful and transparent as possible.  This 

includes bringing the Broste Thesis to light, providing detailed descriptions and study documents from the MCE, and 

providing detailed methods, rationale and results for our systematic review and meta-analysis. We therefore tightened 

the writing of the appendix while maintaining the key elements. 

2. Page 4, line 8. Ref 16 does not specifically examine the diet-heart hypothesis as it is described by the authors. It 

examines associations between fatty acid exposures and coronary outcomes. The authors definition of the diet-heart 

hypothesis is that the mechanism involves modification of blood (LDL) cholesterol concentrations. Ref 16 does not use 

that restriction; for example omega-3 fatty acids may reduce coronary outcomes by mechanisms not involving changes 

in (LDL) cholesterol.   

We have deleted the Chowdhury reference here as advised. 



3. Data is plural. Therefore statements should say “data were …” 

Thank you. We have fixed this throughout the manuscript. 

4. Authors keep using the loose term “reduce cholesterol”. However, this is ambiguous because reduction is the 

opposite of oxidation and it is LDL oxidation that is involved in atherosclerosis. Therefore authors would be better 

advised to say “lower cholesterol”. 

We changed from “reduce” to “lower”. 

5. Overall the style is rather verbose and in places unscientific. It would be good to focus and tighten the writing a 

little, without losing the interest. 

We edited the paper for clarity and tightened the writing. 

6. Results. Headings are posed as questions. It is a matter of style but I would prefer if they were statements. 

We considered both ways but believe it is of benefit to the readers to keep as questions.  

7. Table 3. What comparison do the two P values refer to. 

P-values are from paired t-test comparing pre-randomization to post-randomization serum cholesterol within each diet 

group 

8. Figure 3. Small and hard to read 

Figure 3 is now enlarged and a higher-resolution document has been uploaded.  

9. References are in an inconsistent format 

We fixed as advised. 

10. Page 28, last line to page 29, top 2 lines. Delete. 

Deleted as advised 

11. Page 33, line 4. 65 years. 

We fixed as advised. 

12. Line 34, line 8. Recovery of 

We fixed as advised. 

13. I am not sure the section “the big picture” is needed 

The authors believe that the story of the traditional diet-heart hypothesis provides unique and important insights for 

research in the field of nutrition, and for biomedical research in general, as described in ‘the big picture’. We 

have therefore kept the section in while tightened the writing up a bit. 
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