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What We Know, Think We Know, or Are Starting to Know

The WFPB, not unlike its diametrically opposed paradigm, the ketogenic diet [KD], 
comes surrounded by a fervour and hyperbole that is unique to nutrition. Often cited 
in support for the intervention are a collection of studies from names synonymous 
with the WFPB paradigm: McDougall, Esselstyn, and Ornish. However, the enthusiasm 
for these studies outweighs the quality of the evidence, which ranges from poor 
methodological quality (1), to limited replicability and wider applicability (2).

Esselstyn (1) conducted an uncontrolled longitudinal study* where all subjects were on 
individualised cholesterol-lowering medications, with a typical regimen of 40-60mg/d 
lovastatin, in addition to consuming a WFBP diet. In the absence of any control group, 
deciding that the diet was the causative factor is categorically not possible from his 
research, particularly given the pronounced reductions in heart disease mortality from 
such doses of statins.

The Ornish (2) research, although much vaunted, is limited. For all the intensiveness 
of that lifestyle intervention to achieve 1.35 net less events, the practical efficacy 
of the Ornish interventions has always been questioned. Diet was one part of a 
comprehensive lifestyle intervention involving smoking cessation, exercise, meditation, 
and group psychosocial support sessions. The sample size was small - 20 completed 
the intervention vs. 15 in the control group, over 5-years. More importantly from a 
scientific perspective, this research has never been replicated since 1998. There were 
also concerns over the statistical methodology used, in particular the lack of use of 
confidence intervals, which may have rendered the results somewhat less impressive. 
The case for the diet as the causative factor in the outcome in this study has always 
been overstated.
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*Geek Box: Longitudinal Studies

‘Longitudinal’ in research design simply means ‘over time’. Longitudinal studies are observational, 
and data is collected on the same group of participants repeatedly on the same measures over 
a period of time. Technically, the timeframe could be as short as a week or as long as decades. 
Given their observational nature, they are used primarily to look at the associations between an 
exposure and an outcome. The exposure may be an intervention - diet, drug, or otherwise - and 
the outcome may be risk factors for a disease, or overt disease itself.   

However, there are very few ‘truths’, in a scientific sense, in nutrition, and eating 
more plant foods as a cornerstone of good health is arguably as close to an objective 
truth as we may find in nutrition. Certain food groups, in particular vegetables and 
fruit, wholegrains and legumes, have a substantial literature all pointing in the 
same direction: more fibre, more micronutrition, and more phytochemicals, all 
adds up to improved health outcomes (3-6). Beyond fibre, there are a range of plant 
compounds that may have significant efficacy in reducing blood lipids in particular, 
with phytosterols from nuts and other ‘functional foods’ in particular and improving 
cardiovascular health (7,8). 

However, a more divisive and controversial issue is where dietary fats stand in this 
picture, in the context of more plant-based diets. The WFPB diet in concept minimises 
dietary fat to 7-15% total energy. However, interventions higher in total fat, but 
emphasising dietary fat composition towards higher intakes of unsaturated fat and 
lower saturated fat, have also evidence for protection against cardiometabolic 
disease (9,10).

To date, the published literature on the WFPB diet has been of poor methodological 
quality, leaving inevitable question marks over the enthusiasm for the intervention. 
The BROAD Study sought to establish whether the WFPB could be implemented in the 
community to reduce cardiometabolic risk.
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The Study 

The BROAD Study was a community-based program with subjects recruited on criteria 
of being aged between 35-70, overweight [BMI>25] or obese [BMI>30], and with a 
diagnosis of one of type-2 diabetes, ischaemic heart disease, or cardiovascular risk 
factors of hypertension or high cholesterol. 

Subjects were recruited from general practices based in a region with New Zealand’s 
highest rates of socio-economic deprivation. Eligible participants were interviewed 
by a researcher, where randomisation was explained, and the candidate participant 
listed the benefits and downsides of being allocated to either intervention or control 
group, prior to consent to being randomised. 

65 participants were randomised at baseline, 33 to a low-fat, plant-based diet 
containing 7-15% dietary fat, and emphasising wholegrains, legumes, vegetables 
and fruit. There was no restriction on total energy, and the intervention group were 
counselled to eat until satiation. Participants were asked to avoid all oils, animal 
produce, and high-fat plant foods [e.g., nuts and avocados]. The intervention group 
attended 2-hour evening sessions, twice per week, for 12-weeks, wherein they had 
cooking tutorials, presentations by doctors, and screening of the documentary ‘Forks 
Over Knives’ together with an accompanying film endorsing WFPB diets. 

Primary outcomes were BMI and blood cholesterol, with secondary outcomes being 
changes in medication use, quality of life, and cardiovascular risk factors and events.

Results: Because statistically significant results were observed at 6-months, the 
control group was discontinued and offered enrolment to the intervention. Thus, 
12-month data is available only for the intervention group, and 6-month data for the 
control group. 

In relation to primary outcomes, at 6-months, mean BMI in the intervention group was 
reduced by 4.4; at 12-months, the mean reduction was 4.2. Between 6 and 12 months 
in the intervention group, mean BMI increased by 0.4 (non-statistically significant). 
Mean weight in the intervention group decreased by 12.1kg at 6-months, and was 
11.5kg at the 12-month mark.

Mean total cholesterol levels were reduced 0.71mmol/L at 6-months, and 0.55mmol/L 
at 12-months, in the intervention group; these results reached statistical significance. 
In the control group, mean total cholesterol levels were reduced by 0.26mmol/L at 
6-months (non-significant). In the intervention group, LDL decreased from 3.4mmol/L 
at baseline to 3.0mmol/L at 6-months; the control group LDL mean decrease from 
baseline to 6-months was 3.5mmol/L to 3.1mmol/L, respectively. 
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In terms of secondary outcomes, there was a 29% decrease in medications in the 
intervention group at 12-months. No detail is provided about the type of medications 
[anti-hypertensives, lipid lowering, oral hypoglycaemics, etc.] reduced.

Two participants in the intervention group with type-2 diabetes no longer met 
the diagnostic criteria at both 6 and 12-months. HbA1c decreased 5mmol/L in 
the intervention group compared to controls at 6-months. Interestingly, blood 
pressure increased from baseline to 12-months in the intervention group from 133/81 to 
142/83; between baseline and 6-months blood pressure in the control group decreased 
from 132/78 to 127/78. The authors do not bring light to this, or offer discussion in 
respect of the finding (which could arguably have been due to participants coming 
off medications in the intervention group, and continuing medications in the control 
group). Dietary indiscretions, assessed to measure adherence, increased significantly 
and linearly at all time points in the intervention group. 

It should be noted that the study may have been underpowered to detect differences 
in the primary outcomes; 30 participants were indicated based on sample size power 
calculations, and 25 completed the intervention and 24 the control group. Data from 
23 intervention group participants were available for analysis at 12-months. 

The Critical Breakdown

Pros: The BROAD Study was a behaviour-oriented intervention which focused on 
improving self-efficacy, in particular cooking skills. This was done through 2-hour 
sessions held twice per week, which included chef-guided cooking tutorials. The 
community-focused nature of the intervention thus increased the potential wider 
applicability of such a program, rather than a more controlled intervention.

Participants were not not given restrictions on energy intake, or given any instructions 
regarding exercise, and thus the significant reduction in bodyweight appears to be 
attributable to the dietary intervention facilitating a free-living reduction in total energy 
intake, which is often difficult to achieve in real-world conditions. The magnitude 
of weight lost in this respect was dramatic, and significantly above and beyond the 
average [3-6kg] in weight loss trials.

The intervention was based in area of highest social deprivation in New Zealand, with 
concurrent highest rates in obesity and T2DM. Thus, conducting this type of intervention 
in a community setting where numerous socio-economic factors influence within-
home food preparation (11), is another positive given that many nutrition interventions 
are conducted in participants with a degree of self-selecting, ‘healthy user bias’. 
Average attendance at the bi-weekly evening sessions was 79%, indicating a high level 
of engagement from participants. 
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Cons: There is enormous potential for bias in the study, at multiple levels. Although 
randomised, being given information beforehand on the diet gives real rise to the 
possibility that the controls improved their diet, given that they were fully informed 
what the intervention was and listed pros/cons to being allocated to either group.  
Thus, if someone was disappointed they weren’t assigned to the intervention, they 
could have adopted a healthier diet in any event. Indeed, the control group displayed 
a statistically significant reduction in LDL-cholesterol to near the intervention group 
results, and lowered, albeit non-significantly, systolic blood pressure. The lack 
of difference in many of the key cardiometabolic outcomes suggests the pre-trial 
consent process could have influenced these outcomes, or certainly leaves us with no 
confidence that it didn’t. 

Another potential bias which may have influenced the results, or certainly we have no 
confidence that it didn’t, is the potential for what is known as “attending physician 
bias”*, whereby the prescribing practitioner may alter the treatment for their patients if 
they knew they were participating in a comparative intervention study. In the methods, 
the authors stated that they “discussed prescribing with general practitioners, but 
general practitioners made all prescribing decisions.” Given that medication usage 
was a stated outcome of the study, this is inappropriate on the part of the researchers, 
as; a) we don’t know what those discussions entailed, and; b) the potential for any 
such discussions to influence prescribing, and thus outcomes, infers bias. 

The potential for “investigator bias” is difficult to rule out in this study. ‘Investigator 
bias’ is the potential for a participant knowing they are in a study to influence the 
outcome due to benefits of being in the study that are unrelated to the diet (for 
example, for contacts between participant and investigators to have some influence). 
This is generally perceived as a subjective influence, a ‘feel good’ factor or otherwise. 
In this study, participants in the intervention group were shown the documentary 

‘Forks Over Knives’, which extolls the benefits of adopting a low-fat, whole-foods 
plant-based diet as a means of reversing cancer and diabetes. This was shown 
alongside “an accompanying film endorsing the WFPB diet”, which it appears from 
the acknowledgments at the end of the paper appears to have been from noted film 
director James Cameron. Subjects also attended presentations by doctors; having 
regard to the foregoing, one can only imagine said presentations were somewhat 
lacking in objective assessments of nutrition science. 

Finally, discontinuing the control group was premature. The results may have reached 
statistical significance, but scrutiny of the data reveals a fairly underwhelming clinical 
significance and there does not appear to be a reason why the control group could not 
have continued on to give the trial a 12-month comparative between groups. Thus, 
the 12-month data presented is essentially uncontrolled. 
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*Geek Box: Control of Bias in the Lyon Diet-Heart Study

The Lyon Diet-Heart Study was a secondary prevention trial of a Mediterranean diet in subjects 
whom had already experienced a first cardiovascular event, specifically a myocardial infarction. 
The intervention group had a 73% reduction in risk of cardiovascular mortality or a non-fatal 
second MI after 5-years. The trial was designed as randomised and single blind.

In recruitment, the investigators used a two-step process where participants signed an original 
consent form to take part but without knowing that they were signing up to a dietary intervention, 
and following the consent to participate were then randomised to the intervention or control 
diet. At this point, subjects in the intervention group only signed a second consent form agreeing 
to change their diet to the intervention Med diet. This meant that the participants were unaware 
that they were taking part in a comparative trial.

Further, the physicians assigned to the intervention group were also unaware that their patients 
were taking part in a comparative trial. This was to avoid ‘physician bias’, whereby the physician 
may alter the treatment for their patients if they knew they were participating in a comparative 
intervention study. Regarding the control group, they did not have any dietary evaluation 
performed until the final year of the 5-year follow-up period in order not to influence their 
behaviour, as a potential limitation to nutrition intervention studies where the control group are 
aware they are participating in a trial is that they change/improve their diets.

The LDHS is an example that, notwithstanding methodological issues for nutrition interventions 
to comply with biomedical standards of double-blinding and placebo control, steps can be taken 
in the context of free-living, single-blind interventions to minimise the potential for bias toward 
the intervention group, or to prevent dramatic changes in the control group that undermine the 
intervention. 

Key Characteristic

No data is presented on diet in the paper. We have no idea what the dietary 
characteristics of the intervention, or the control group, may have been over the 
course of the study period. The overall lack of significant improvement in important 
cardiometabolic risk factors, that are often stated to be the primary benefit of a WFPB 
diet over other dietary patterns, is thus difficult to compare against the diet. 

The only information presented in relation to diet relates to dietary adherence, and 
two key features emerge: that weight loss related to dietary adherence, but dietary 
adherence significantly eroded over the course of the 12-months.

This may explain the lack of significant difference in many of the cardiometabolic 
measures between intervention and control group. 
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Interesting Finding

The lack of any real difference in blood lipids, and increase in BP in the intervention 
group, are both interesting; more so as the authors do not address this latter finding 
at all.

Weight loss is known to improve cardiometabolic risk factors, in particular BP. However, 
the impact on blood lipids is less pronounced than one might think; a bodyweight 
decrease of 10kg in persons with obesity correlates on average to a 0.2mmol/L 
reduction in LDL-cholesterol (12). Given the mean LDL reduction in this study was 
0.4mmol/L in the intervention group, it is in a similar range and thus more likely a 
reflection of magnitude of weight loss rather than any specific effect of diet.

It is difficult to link the 29% reduction in medication to the underwhelming 
improvements in cardiometabolic risk factors. As discussed above, the fact that the 
researchers “discussed prescribing” with the participants’ practitioners leaves a 
margin of doubt as to whether the reduction in medication usage in the intervention 
group was unduly influenced, particularly given the increase in BP in the intervention 
group [suggesting reducing medications may have been premature].

Relevance

The authors state they “chose a low-fat iteration of the plant-based diet as this has 
been shown with previous research to achieve optimal outcomes, especially for heart 
disease and weight loss”, and cite Ornish’s sole trial, another 7-day intervention, and 
Esselstyn’s research in support of this position. As stated, Ornish’s 1998 trial has never 
been repeated. Esselstyn’s research is so poor in methodology that it is impossible 
to state the intervention was responsible for the outcome. In the present study, the 
improvements in cardiovascular risk factors after 12-months on the intervention 
diet were negligible, which calls into question the justification for such an extreme 
intervention.

Evidentially, we can’t say at this point that a WFPB diet is causative of the lofty claims 
often made in support of the intervention. The evidential justification for restricting 
dietary fat intake to 7-15% of total energy is currently weak, particularly when we factor 
in the wider literature on higher fat foods and cardiovascular risk. Phytosterols, which 
are typically added to commercial food products by the esterification of vegetable oil 
fatty acids, have a well-established, strong, and linear dose-dependent reduction in 
LDL-cholesterol up to a 12% reduction from 3g per day of phytosterols (8).  The dose-
dependant relationship is continuous, with an increase to an 18% reduction in LDL 
cholesterol from 9-10g per day of phytosterol intake (14). 
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Controlled intervention studies reveal a dose-response to nut intake and reductions in 
blood lipids with a mean 4.8mg/dL reduction in LDL per ounce daily serving in persons 
with baseline levels >130mg/dL (7). The evidence for long-chain marine omega-3 fatty 
acids reducing cardiovascular risk continues to be supported, particularly for their 
triglyceride-lowering effects (13).

Currently it is difficult to justify a 7-13% total fat diet on the basis of the available 
evidence. 

Application to Practice

The results of the BROAD Study are underwhelming relative to the level of commitment 
required to adhere to the intervention, and the clear erosion of adherence over the 
course of the study illustrates the adherence issues.

While every practitioner can agree that encouraging an increasing in fibre, vegetables 
and fruit, and food groups like legumes and wholegrains, is to be encouraged, the 
evidential justification for restricting dietary fat intake to 7-15% of total energy is 
currently weak.

When we factor in the research supporting plant and marine unsaturated fats 
benefitting cardiometabolic health, it becomes more difficult to make a case, at this 
juncture based on the available literature, that the WFPB diet is superior to other 
dietary interventions for reductions in cardiometabolic risk.

Interestingly, while the WFPB and the KD are about as far apart as dietary paradigms 
could be, they do share one thing in common: the enthusiasm for the dietary 
intervention outweighs the quality of the evidence at this juncture.
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