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Although very interesting research exists for the 
effects of isolated phytonutrients on  
  many different disease processes, just as 

compelling is the resurgence in research on whole 
plants or whole food approaches to promoting 
health or treating disease (e.g., investigating a 
multi-component, plant-based dietary pattern and 
disease vs investigating the consumption of beta-
carotene and disease). This article will review the 
evidence for a plant-based dietary approach in three 
cardiovascular conditions, concluding with some 
remarks about the recent results about the ability 
of the Mediterranean diet to prevent cardiovascular 
events in high-risk people. 

IntRODuCtIOn
Nutrition, lifestyle, and heart disease have been 
studied extensively. Despite improvements over the 
past several decades in cardiovascular mortality 

rates, cardiovascular disease remains the leading 
cause of death in the United States. Cardiovascular 
disease will kill one out of every three Americans and 
is associated with more than $300 billion in related 
costs annually.1 With dramatic recent increases 
in overweight, obesity, and diabetes among the 
population, it is likely that coronary artery disease, 
stroke, and intermediate risk factors, including 
hypertension and hyperlipidemia, will continue to 
be one of the most common causes of health care 
utilization.

For at least half a century, multiple studies have 
linked dietary patterns and dietary components 
with incidence of cardiovascular disease. Multiple 
studies have suggested that both across populations 
and within populations those groups consuming 
more plant-based foods than animal-based foods 
have lower rates of heart disease.2-6 Concurrently, 
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migrant studies7 have shown that 
cardiovascular disease is significantly 
influenced by environment. It is against 
this background that we investigate the 
evidence in favor of whole-food, plant-
based diets.

Whole-food, plant-based diets refer 
to dietary patterns based on unrefined 
whole grains, fruits, vegetables, legumes, 
and nuts with reduced or eliminated 
intake of animal foods, including meat, 
dairy foods, and eggs, as well as reduced 
or eliminated intake of highly refined 
plant foods such as white flours, sugars, 
and oils. Although much of the research 
cited below represents “vegetarian” 
or “vegan” diets, it is likely that any 
benefits from these diets are from the 
increased consumption of the whole 
foods mentioned above. This diet has 
supporting evidence such that now it is 
possible to make an argument in favor 
of it for a broad range of outcomes that 
represent relatively consistent scientific 
findings. Both authors of this article 
have attempted to do this in The China 
Study,8 a book written for the public. 
There is a particularly strong depth of 
evidence in favor of plant-based diets 
for prevention of cardiovascular disease, 
but the overall merits of a whole-food, 
plant-based diet is beyond the scope of 
this article.

HyPERtEnSIOn
It has been observed repeatedly that 
vegetarians, and especially vegans, have 
a lower blood pressure than meat eaters. 
One study found that 15% of male meat 
eaters reported themselves as having 
a diagnosis of hypertension, whereas 
only 5.8% of their vegan counterparts 
said the same.9 For women, the story 
is similar: 12.1% of female meat eaters 
had hypertension but only 7.7% of 
female vegans. Much of the difference 
was due to the fact that the vegans 
were slimmer than meat eaters, but 
even after statistically eliminating the 
effect of body weight, vegans still had 
a significantly lower rate of high blood 
pressure. Another study of Seventh-Day 
Adventists in California found that 
vegans had a stunning 75% reduction in 
the prevalence of hypertension compared 
to nonvegetarians.10 Another study 

followed 500 patients participating in 
a 12-day diet program; after 12 days of 
eating a low-fat, plant-based diet, the 
patients’ blood pressures dropped by 
6%.11 Other researchers found that a 
more moderate vegetarian diet lowers 
systolic blood pressure by 5 mmHg in 
6 weeks along with a modest drop in 
diastolic blood pressure. When subjects 
went back to their omnivorous diets, the 
blood pressure increased.12,13

HyPERLIPIDEMIA
One recent review of 27 randomized, 
controlled trials and observational studies 
in the American Journal of Cardiology 
found that people who eat plant-based 
diets have lower cholesterol levels.14 
Trials putting patients on vegetarian 
or vegan diets repeatedly have shown 
that cholesterol levels go down.14 In one 
study, researchers studied three groups 
for a month: the first group (control) 
ate a very low-saturated fat, plant-based 
diet; the second group ate the control 
diet and took 20 mg of lovastatin daily; 
and the third group ate a low-dairy diet 
that cut out almost all animal foods and 
included more fiber and plant foods 
previously found to lower cholesterol.15 
All groups ate a vegetarian diet, but the 
low-dairy diet was dramatically different 
in terms of protein content; it contained 
almost no animal protein, whereas the 
control diet had lots of protein from 
dairy sources. The result was that LDL 
cholesterol dropped 8.5% in subjects on 
the vegetarian, dairy-rich control diet 
alone, 33.3% on this control diet plus 
a statin, and 29.6% on the almost fully 
plant-based diet. The almost fully plant-
based diet, using healthy cardioprotective 
components, was nearly as effective as a 
dairy-rich vegetarian diet plus medication 
and was far better than the moderate 
vegetarian diet alone at lowering LDL 
cholesterol.15 

COROnARy ARtERy DISEASE
Historically, it has been well known 
that heart disease strikes populations of 
Western countries far more commonly 
than traditional cultures.16,17 In fact, 
deaths from heart disease before the 
age of 65 were very rare in rural China 
around 1980.16 In addition, within 
populations of Western countries, those 
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groups that eat a more plant-based diet have a 
lower risk of cardiovascular mortality.5,10 Perhaps 
the effect is mediated by changes in hypertension, 
cholesterol levels, or even endothelial function. The 
dilatory arterial function was compared between 
vegetarians and non-vegetarians with both a 
mechanical and chemical challenge (a tourniquet test 
and administration of nitric oxide). Lin et al found 
that the arteries dilated more in the vegetarians in 
response to both challenges.18

Most persuasively, it has now been shown that 
coronary heart disease can be reversed using a 
dietary approach. Two physicians, Dean Ornish 
and Caldwell Esselstyn, both have conducted trials 
of people with known heart disease and both have 
shown that interventions centered on low-fat, whole 
foods, plant-based diets can reverse blockages 
in coronary arteries and improve blood flow.19,20 
Esselstyn included some cholesterol-lowering 

Summary Points
• People who eat a plant-based diet have 

a lower prevalence of hypertension, 
hyperlipidemia, and coronary artery 
disease.

• One dietary (Esselstyn) and one dietary/
lifestyle (Ornish) approach may help to 
“reverse” coronary artery disease.

• there is particularly strong evidence  
for the primary and secondary  
cardiovascular disease preventive  
effects of the Mediterranean diet.

table 1.Esselstyn and Ornish Interventions

Esselstyn13 Ornish12

Consume:

Grains, legumes, lentils, vegetables, fruit Fruits, vegetables, grains, legumes, soybean products 
Daily multivitamin B12 supplement

Avoid:

Oils, meat, fish, fowl, dairy products (Initially and  All animal products except egg whites and one cup 
  for several years, skim milk and nonfat yogurt    per day of nonfat milk or yogurt 
  were allowed, but later were cut out of the diet) Caffeine
  (10% of calories derived from fat)   (10% of calories derived from fat)

Moderate:

Alcohol Alcohol
Caffeine  Salt (for hypertensive patients)

Pharmaceuticals:

Most frequent regimen: cholestyramine  none 
  (4 g twice daily) and lovastatin (40-60 mg daily) 

Clinical Relationship:

Daily food diaries were kept and reviewed  1-week live-in immersion program to teach the 
  every 2 weeks with the physician   program
Recipes and “how-to” resources were provided  Group support meetings (4 hours twice weekly) 
  to patients 3-day food diary completed at beginning and
treating physician (Esselstyn) adhered to the    end of 1 year trial 
  same intervention diet

Stress Management:

none 1 hour per day

Exercise:

none 3 hours per week, individually prescribed amounts
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medicine in the intervention and Ornish included 
several other lifestyle components (See Table 1). 
Diets in both of these trials eliminated meat and oil 
and minimized dairy foods. No other diet-based 
trials, including those utilizing more moderate 
interventions, have ever reversed heart disease so 
substantially.

tHE MEDItERRAnEAn DIEt
In the past two decades, significant research has been 
published regarding the Mediterranean diet, which 
has been popular both among laypeople and the 
scientific community. As described in the landmark 
Lyon Diet Heart Trial,21 the Mediterranean diet 
is composed of increased bread, green and root 
vegetables, fruit, and fish, and decreased meat 
along with an emphasis on fat sources higher in 
unsaturated fats, including canola oil and olive 
oil. In practical terms, it is a more moderate diet 
emphasizing plant-food intake that does not attempt 
to eliminate meat or oil. The Lyon Diet Heart 
Trial, a randomized, controlled trial conducted 
in the 1990s, reported that patients who survived 
a heart attack could reduce their risk of cardiac 
death or another nonfatal myocardial infarction 
by about 70% in the first 4 years by following the 
Mediterranean diet.22 More recently, a controlled 
trial randomized 7447 Spanish people at high risk of 
cardiovascular disease to a Mediterranean diet with 
supplemented extra virgin olive oil, Mediterranean 
diet with 30 g of mixed nuts per day, or a control 
low-fat diet.23 The participants were followed for 
a mean of 4.8 years and were analyzed for major 
cardiovascular events (myocardial infarction, stroke, 
or cardiovascular death). The Mediterranean diet 
with olive oil group had hazard ratio of 0.70 (95% 
confidence interval [CI], 0.54-0.92) and the diet with 
nuts group had a hazard ratio of 0.72 (95% CI, 
0.54-0.96) compared to the control diet; this result 
equates to a relative risk reduction of approximately 
30%.23 This relative risk reduction is less than 
might be expected from patients adherent to the 
no added oil, plant-based diet that has previously 
been demonstrated to halt disease progression or 
even reverse disease in those with advanced heart 
disease.19,20  In summary, the Lyon Diet Heart Trial 
and the Spanish Mediterranean diet study show 
that for both secondary and primary prevention, 
respectively, of cardiovascular disease, a moderate 
(i.e., Mediterranean) plant-based diet will yield 
moderate benefits.

COnCLuSIOn
Broadening the clinical view of a nutritional 
approach to cardiovascular disease treatment and 
prevention, there are numerous studies documenting 
the benefits of a whole foods, plant-based diet. 
Improvements in hypertension and hyperlipidemia 

are seen with a vegetarian (and vegan) diet, whereas 
stricter dietary approaches may be able to prevent 
and treat, even reverse, coronary artery disease. 
Dietary approaches should be central to heart disease 
treatment and whole-food, plant-based diets rich in 
whole grains, fruits, vegetables, and legumes are the 
most appropriate dietary recommendations based on 
available science. A Mediterranean diet may be more 
palatable and acceptable to many patients, but with 
the goal of halting or reversing disease we advise 
discussing the Ornish and Esselstyn diets, as they are 
likely to be more effective for adherent patients.   n
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Large Systematic Review of Vitamin and 
Antioxidant Supplements Finds no Impact  
on Risk of Cardiovascular Disease
By Dónal P. O’Mathúna, PhD 
Senior Lecturer in Ethics, Decision-Making & Evidence, School of Nursing and Human Sciences, Dublin City University, 
Ireland

dr. o’Mathúna reports no financial relationships relevant to this field of study.

SynOPSIS: A systematic review and meta-analysis of 50 randomized controlled trials did not find that vitamin and 
antioxidant supplements reduce the risk of cardiovascular disease. numerous subgroup analyses similarly found no 
benefit from daily supplementation, but also no adverse effects.
SOuRCE: Myung S-K, et al. Efficacy of vitamin and antioxidant supplements in prevention of cardiovascular disease: Systematic review and 
meta-analysis of randomised controlled trials. BMJ 2013;346:f10. doi: 10.1136/bmj.f10.

primary or secondary prevention of cardiovascular 
diseases. Of these, 45 were double-blinded while five 
were open-label trials. The included trials involved 
294,478 participants who ranged in age from 

this systematic review and meta-analysis 
focused on randomized, controlled 
trials (RCTs) of vitamin and antioxidant 

supplements for the prevention of cardiovascular 
disease. A number of previous meta-analyses of 
such supplementation have reached conflicting 
conclusions. In contrast, numerous epidemiological 
studies have found associations between fruit and 
vegetable intake and reduced risk of cardiovascular 
diseases. Multivitamin supplementation is commonly 
practiced and believed to be beneficial as a way 
of obtaining the benefits of fruit and vegetable 
consumption. Previous meta-analyses of RCTs 
had examined individual vitamins or antioxidants, 
while the meta-analysis reported here examined 
all supplements containing either vitamins and/or 
antioxidants, and also conducted several subgroup 
analyses. 

A comprehensive database search yielded more 
than 2000 articles, of which 50 satisfied the 
predetermined inclusion criteria. These were RCTs 
lasting at least 6 months that reported on the efficacy 
of vitamin or antioxidant supplementation for the 

Summary Points
• A meta-analysis of the results of random-

ized controlled trials of vitamins and 
antioxidants finds no reduction in the risk 
of cardiovascular disease.

• While contrasting with the results of epi-
demiological studies of people’s intake of 
fruits and vegetables, this can be explained 
on the basis of the differing designs of the 
studies. 

• General recommendations to reduce the 
risk of cardiovascular disease should em-
phasize general lifestyle changes, including 
consumption of plant-based foods, rather 
than multivitamin supplementation.
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49-82 years. Two trials were conducted in China 
and the rest in Western countries. Supplementation 
lasted between 6 months and 12 years, involving 
a wide range of different vitamins, antioxidants, 
and combinations. Manufacturers funded five of 
the trials, 42 were funded by public or independent 
organizations, and three did not report funding 
source.

Study quality was assessed using the Jadad scale, 
with the mean score for the 47 assessable trials being 
4.3 out of 5 (range 2 to 5). Publication bias was not 
identified using either the Begg’s funnel plot or the 
Egger’s test. A fixed effects model was used for meta-
analysis of all 50 trials and showed no impact of 
supplementation on the risk of major cardiovascular 
events (relative risk [RR] 1.00; 95% confidence 
interval [CI], 0.98-1.02). Subgroup meta-analysis 
where vitamins or antioxidants were given singly or 
in any combination showed no beneficial effects. 

Several subgroup analyses were carried out with 
the majority finding no significant associations with 
risk of major cardiovascular events. These included 
meta-analyses by type of supplement, type of cardiac 
outcome, type of prevention (primary or secondary), 
methodological quality of trials, duration of 
treatment, funding source, or supplement provider. 
Beneficial effects were identified in three subgroup 
analyses. Low-dose vitamin B6 supplementation 
slightly decreased the risk of major cardiovascular 
events (RR 0.92; 95% CI, 0.85-0.99). Vitamin B6 
and vitamin E supplementation reduced the risk 
of cardiovascular death (RR 0.91; 95% CI, 0.83-
0.99) and myocardial infarction (RR 0.77; 95% 
CI, 0.65-0.91). However, these beneficial effects 
were only seen in trials where the pharmaceutical 
industry provided the supplements (but no further 
information was given on whether industry had 
any influence on the research protocol). In addition, 
when only high-quality trials were analyzed, these 
beneficial effects were not identified.

The reviewers concluded that, “In this large-scale 
meta-analysis of randomised controlled trials, we 
found no evidence to support the use of vitamin 
or antioxidant supplements for the primary or 
secondary prevention of major cardiovascular 
events.”

COMMEntARy
The meta-analysis reported here satisfied the 
AMSTAR criteria for high methodological quality of 
systematic reviews.1 One limitation was their use of 
the Jadad scale to assess the methodological quality 
of the included RCTs. The reviewers acknowledged 
the criticisms of this tool as it places greater emphasis 

on the quality of the trial’s report rather than the 
risk of bias in the conduct of the trial. However, this 
tool is more convenient and efficient to use. Another 
limitation is the ages of the RCT participants, 
who were older than 49 years, and the locations 
of the studies, primarily in Western countries. This 
limits the generalizability of the findings for other 
populations. 

Even with these limitations, this meta-analysis joins a 
growing list of meta-analyses of RCTs that have not 
found support for the use of vitamin and antioxidant 
supplements to prevent cardiovascular disease 
or cancer, or reduce overall mortality.2 However, 
the results conflict with the results of in vitro and 
animal studies, and highlight concerns about the 
applicability of these studies for clinical decision-
making.

In spite of the widespread use of multivitamins, 
controversy has raged over their efficacy. The 
December 2012 issue of this newsletter reviewed 
the results of the Physicians’ Health Study II 
(PHSII).3 This 15-year, double-blind, RCT compared 
the effects of a multivitamin (Centrum Silver) 
with placebo on male physicians age 50 years or 
older. This limits the applicability of its results 
to this product, and there is debate over the best 
formulation for a multivitamin. The primary 
endpoints were incidence of cancer and major 
cardiovascular events, with secondary endpoints of 
site-specific cancers. The reviewed article reported 
on cancer endpoints, noting a statistically significant 
8% reduction in the rate of total cancer in the 
multivitamin group compared to the placebo group. 
However, other RCTs have not found such beneficial 
effects, and hence national and international cancer 
prevention guidelines do not (as yet) recommend 
multivitamins for cancer prevention. Some of the 
reasons for this were reviewed in the commentary 
as it examined the strengths and weakness of PHSII, 
and the general challenges of conducting RCTs 
with multivitamins (particularly the impossibility 
of having a true placebo group since vitamins are 
readily available in people’s diets, but to varying 
degrees). 

In another recent publication, the PHSII reported 
its findings for cardiovascular endpoints.4 These 
found no significant benefit from multivitamin 
use compared to placebo on major cardiovascular 
events (hazard ratio [HR] 1.01; 95% CI 0.91-
1.10; P = 0.91). In addition, a daily multivitamin 
had no beneficial effects on total MI, total stroke, 
cardiovascular disease mortality, or total mortality.

In contrast, the January 2013 issue of this newsletter 
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case-control and cohort studies of fruit and vegetable 
consumption find beneficial results, the RCTs of 
multivitamin products have tended to have less 
beneficial effects. The meta-analysis reported here is 
thus in keeping with this general trend. 

While at first glance the results of these studies 
may appear to conflict, they are in keeping with 
current guidelines. Thus, consumption of fruit and 
vegetables is recommended as part of an overall 
healthy lifestyle to reduce the risk of cardiovascular 
disease. Consumption of daily multivitamin 
and antioxidant supplements is not part of such 
guidelines and is not warranted by the most recent 
meta-analysis of RCTs. It is not looking like a daily 
multivitamin is going to take the place of an apple a 
day.   n
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reviewed a cross-sectional study of the daily dietary 
intake of flavonoids on risk factors for coronary 
artery disease.5 The endpoints measured were 
blood pressure and arterial stiffness. The flavonoids 
were obtained primarily from wine, grapes, and 
berries, which are good sources of vitamins and 
antioxidants. The study found that higher intake 
of only the anthocyanin subclass of flavonoids was 
associated with significantly lower blood pressure 
and arterial stiffness.

These reports, coupled with the meta-analysis 
reported here, exemplify the conflicting results of 
studies examining the efficacy of multivitamins. 
They also point to some of the reasons for 
these different results and toward some ways to 
interpret these contradictory results for patients. 
Cross-sectional studies like the one reviewed in 
January use food frequency questionnaires to 
record people’s dietary consumption, while RCTs 
like the PHSII and those reviewed in the meta-
analysis focus on a multivitamin intervention. They 
are, so to speak, examining apples and oranges. 
Multivitamin preparations are synthetically 
produced with controlled amounts of specific 
vitamins and other components. Questions abound 
over the combination of vitamins, the dose of 
each, their bioavailability, and how they have been 
manufactured and stored. In contrast, fruits and 
vegetables contain a wide variety of different natural 
products in varying proportions. Although many 
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Another Intriguing Antioxidant tropical Plant: 
Moringa
By David Kiefer, MD
SynOPSIS: In vitro and an in vivo animal model show that an extract of Moringa oleifera leaves has antioxidant effects, 
decreasing liver damage from a high-fat diet. 
SOuRCE: Das n, et al. Moringa oleifera Lam. leaf extract prevents early liver injury and restores antioxidant status in mice fed with high-fat 
diet. Indian J Exp Biol 2012;50:404-412.

the researchers in this study used a mouse 
model to mimic nonalcoholic fatty liver 
disease (NAFLD) from a high-fat diet and to 

study the effect of an extract of Moringa oleifera 
(moringa) on that liver pathology. Some of the liver 
injury in NAFLD occurs because of beta-oxidation 
of fatty acids and an overproduction of reactive 
oxygen species. The authors’ hypothesis is that 
moringa has a hepatoprotectant mechanism of 

action by moderating oxidative stress, a complex 
and somewhat controversial topic for many disease 
processes. For example, the researchers list several 
phytochemicals in moringa that have antioxidant 
effects (see Table 1). 

The researchers collected leaves from one tree 
in a specific region of India, washed the leaves 
with distilled water, and then dried, crushed, and 
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powdered the leaves. Afterward, the powder was 
extracted with 50% alcohol, the alcohol was 
evaporated, and the extract was then reconstituted in 
water. The researchers did not attempt to standardize 
or further characterize this preparation.

The extract was analyzed for various characteristics, 
including total polyphenol content, free radical 
scavenging activity (as estimated by the DPPH test, 
a standard in vitro analytic technique), hydroxyl 
radical scavenging activity, and metal chelating 
activity. The extract was then given to Swiss strain 
male albino mice. First, a pre-experimental phase 
(data not shown) was undertaken to determine that 

the optimal dose for the actual experiment was 150 
mg/kg of body weight. Then, five groups of mice 
(n = 6 each) were treated according to a specific 
protocol for 15 days (see Table 2). Of note, group 4 
was created to analyze the “curative” effects of the 
moringa extract, after the liver injury from a high-fat 
diet had presumably already occurred. Subsequent 
testing included blood analysis for liver function, 
liver histology, and liver homogenate antioxidant 
and lipid peroxidation status.

The researchers documented that the moringa 
extracts contained “rich” concentrations of 
polyphenols, and higher DPPH radical scavenging 
activity and metal chlelating activity than the 
control preservative compound BHA. The moringa 
extracts had a variety of effects in the animal model. 
Moringa appeared to attenuate weight gain in mice 
fed a high-fat diet (both groups 4 and 5). In the 
high-fat diet group without moringa, a lowering 
of liver antioxidant status and glutathione levels 
was documented; alternatively, when moringa was 
added, liver antioxidant status and glutathione 
concentration was maintained (P < 0.05). The trend 
continued for the remainder of the parameters 
measured in this study, including liver function tests 
and histology; adverse effects of a high-fat diet were 
reversed or prevented in groups 4 and 5, the groups 
receiving the moringa extract. 

COMMEntARy
Moringa oleifera is a tree native to Asia, with 
centuries of traditional medicinal use for almost 
every body system.1 The tree is now known 
throughout the tropics and subtropics, including 
Latin America. A testament to the popularity of this 
plant as a medicine is a recent report by the Latino 
television network, Univision, partly spurred by 
interviews about its medicinal effectiveness by Fidel 
Castro, the ex-President of Cuba.2

The extent of research, both human clinical 
trials and in vitro research, coming out about 

 ■ Quercetin

 ■ Isoquercetin

 ■ Kaempferol

 ■ Zeatin

 ■ Rutin

 ■ ß-carotene

 ■ Ascorbic acid

table 1: Antioxidant Phytochemicals  
in Moringa oleifera

table 2: Experimental Protocol of Diets and Moringa Extract

Summary Points
• Moringa oleifera leaf extract has in vitro 

antioxidant effects as per several assays.

• Moringa oleifera leaf extract prevents and 
treats the liver damage in mice that results 
from a short-term, high-fat diet.

• The results have relevance to nonalco-
holic fatty liver disease, but need to be 
replicated in humans.

Group Diet Extract

 1 Standard laboratory diet none

 2 Standard laboratory diet Moringa 150 mg/kg

 3 High-fat diet none

 4 High-fat diet Moringa 150 mg/kg, only for last 5 days

 5 High-fat diet Moringa 150 mg/kg
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the antioxidant and anti-inflammatory effects of 
different plants (especially tropical fruits) is truly 
staggering. Now we can add to that list Moringa 
oleifera, albeit this study is about a leaf extract, 
not a fruit juice. Will the leaves of this plant trump 
pomegranante juice, blueberries, or cranberries in 
the search for the best antioxidant? It is hard to say, 
but the study reviewed here is an example of the 
intriguing results that may lead to increased interest 
in Moringa oleifera. 

The researchers convincingly documented the 
antioxidant effects of moringa leaf extract, which 
agrees with other results in the medical literature 
about its antioxidant phytochemicals and in vitro 
effects.3 Less immediately or intuitively obvious is the 
relevance of this short-term dietary insult in albino 
mice to human nonalcoholic fatty liver disease, 
though the researchers provide numerous citations 
for an oxidative pathophysiological mechanism 
of action relevant to NAFLD, nonalcoholic 
steatohepatitis, and cirrhosis; this 15-day mouse 
model may at least approximate part of the NAFLD 
disease process. The common theme seems to be 
oxidation and resulting inflammation. It seems 
compelling, then, that an antioxidant and anti-

inflammatory intervention with a plant like Moringa 
oleifera might just be what the doctor ordered, so 
to speak. It remains to be seen whether the 15-day 
effect of a high-fat diet is similar to our NAFLD 
patients’ pathophysiological changes, or if 15 days of 
simultaneous moringa extract ingestion constitutes 
“prevention” (group 5), whereas 5 days of ingestion 
is “treatment” (group 4). It goes without saying that 
follow-up studies, especially in humans, are needed 
to clarify the use, efficacy, and safety of moringa 
leaf extract for this indication. At this point, it is too 
premature to recommend moringa supplements for 
people with NAFLD, but it is something to keep on 
the clinical radar as research results accumulate.   n
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longeviTy

ABStRACt AnD COMMEntARy

Longevity in Olympic Medalists:  
Competitive Edge?
By Nancy Selfridge, MD
Associate Professor, Department of Clinical Medicine, Ross University School of Medicine, Commonwealth of Dominica, 
West Indies

dr. selfridge reports no financial relationships relevant to this field of study.

SynOPSIS: using a retrospective cohort study with passive follow-up and relative conditional survival analysis, 
authors demonstrated that Olympic medalists from nine major country groups live longer than the general population, 
regardless of country, medal, or sport.
SOuRCE: Clarke PM, et al. Survival of the fittest: Retrospective cohort study of the longevity of Olympic medalists in the modern era. BMJ 
2012;345: e8308. doi: 10.1136/bmj.e8308.

Evidence suggests that regular physical exercise 
is a habit that confers health benefits, including 
reduced all-cause mortality. Several studies 

have suggested that higher exercise intensity and 
volume may correlate inversely with mortality risks. 
For example, in an observational study involving 
more than 250,000 men and women aged 50-
71 years, vigorous exercise at least three times 
weekly combined with regular moderate exercise 

most days of the week was associated with a 50% 
decreased mortality risk.1 The Framingham Heart 
Study has shown that moderate and high levels of 
physical activity, compared to low levels, increase 
life expectancy for both men and women.2 In a 
meta-analysis of 33 observational studies (102,980 
participants) analyzing risk of all-cause mortality 
related to cardiorespiratory fitness (CRF), subjects 
with low CRF had an increased risk of all-cause 
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mortality compared to those with high CRF (relative 
risk [RR], 1.7; 95% confidence interval [CI], 1.5-
1.9) and intermediate CRF (RR, 1.4; 95% CI, 1.3-
1.5).3 These data certainly beg the question whether 
a longevity advantage exists in the most elite of 
athletes. Clarke et al analyzed a remarkable database 
to determine whether Olympic medalists live longer 
than the general population.

The authors constructed a retrospective cohort 
study using a database created in the 1980s by an 
international consortium of Olympic historians and 
statisticians, called OlyMADMen, which has been 
collecting data on all Olympians. OlyMadMen is 
stated by the authors to be regarded as the most 
authoritative source of information on Olympians. 
Resources for this database include official Olympic 
records, other official public records and sources, 

books, newspaper and magazine articles, interviews, 
obituaries, and international professional sporting 
organizations. The OlyMADMen database contains 
information on 118,442 athletes who participated 
in 27 summer and 21 winter games held between 
1896 and 2010. The authors chose to analyze data 
from nine country groups (United States, Nordic 
countries, Russia, Germany, United Kingdom, 
France, Italy, Australia and New Zealand, Canada), 
accounting for 63.8% of Olympic medalists during 
this time period. They excluded medalists with 
missing birthdates. Those medalists who represented 
more than one country or won more than one medal 
were classified based on their status when they won 
their first medals. Survival among medalists was 
calculated using an actuarial technique by Tallis et al, 
which removes bias in survival estimates occurring 
because of missing data due to unidentified loss of 
follow-up. In the article, these authors demonstrate 
that if a conditional variable is chosen for their 
formulas that is greater than median survival, their 
formulas will yield data uncontaminated by lost 
information, as long as unidentified loss to follow-
up does not exceed 10-15%.4 For this reason, 
Clarke et al chose 60 years for their conditional 
variable. Estimated loss to follow-up was made on 
OlyMADMen data before 1928 and was determined 
to be about 8%, well within the acceptable range for 
these analyses. Relative survival, then, was calculated 
using publically available life tables for the general 
population from each country group, matched 
by birth year, sex, and age. After overall relative 
conditional survival was calculated, relative survival 
by country group, medal, and sport was determined.

Being an Olympic medalist appears to confer a 
longevity advantage in this study. At 10 years, 2% 
more of the medalists were alive compared to the 
general population, which is a relative conditional 
survival of 1.02 (CI, 1.01-1.02). At 30 years, 
8% more of the medalists were alive (1.08; 95% 
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Summary Points
• Evidence suggests that higher levels of 

exercise and activity confer a survival 
advantage compared to low or moderate 
levels.

• Relative conditional survival in Olym-
pic medalists compared to the general 
population is higher and medalists live, on 
average, 2.8 years longer.

• There appears to be no difference in 
survival advantage when medalists are 
grouped according to medal won, a 
condition that might influence an athlete’s 
socioeconomic status, nor is there any 
difference in survival advantage when 
medalists are grouped by sport category 
(endurance, mixed, or power).
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CI, 1.07-1.09). Medalists lived, on average, 2.8 
years longer than the general population. Survival 
advantage occurred in all country groups except 
Canada. There was no difference in survival 
advantage when medalists were grouped according 
to medal won, nor was there any difference in 
survival advantage when medalists were grouped by 
sport category (endurance, mixed, power).

COMMEntARy
Though these findings support the notion that being 
an elite athlete confers a survival advantage, they do 
not tell us why. The authors offer a few hypotheses. 
Assuming that the physical activity and fitness 
levels of elite athletes are at the extreme end of the 
spectrum, they at least should enjoy the statistical 
advantage, noted previously, for vigorous physical 
activity. The 2.8 year average survival increase noted 
in this study is consistent with the Framingham 
Heart Study findings that high levels of physical 
activity increase life expectancy for men and women 

at age 50 by 3.7 and 3.5 years, respectively.2 It might 
be assumed that athletes continue a higher than 
average level of physical activity throughout their 
lifetime, even though their time in intense training 
and competition is a relatively small proportion of 
the lifespan. The genetic advantages that predispose 
to high levels of sports performance may confer a 
longevity advantage, irrespective of training and 
exercise activities. Athletes may have better health 
habits in general: lower smoking rates, better diets, 
more effective stress management. Finally, the fame 
and fortune that success in competition confers 
on many elite athletes may elevate socioeconomic 
status, a condition associated with lower mortality. 
However, there were no survival differences between 
gold, silver, and bronze medalists, even though 
celebrity status certainly differs between them in 
modern society. 

This study has to be applauded for its large scale 
and the comprehensiveness of the OlyMADMen 
database it used. Loss of follow-up data was 
estimated as relatively low by the authors, but if it 
was indeed higher, the conditional survival results 
for the medalist cohort could be significantly 
overestimated. An oversight in the reporting 
occurred: Although the authors stated that survival 
advantage was present in all country groups except 
for Canada, they failed to include U.S. medalists in 
their relative conditional survival statistics in the 
results section of the article. An “Olympic effect” 
could not be isolated in this study design, as the 
comparison group was the general population 
rather than a non-competitive group of elite athletes. 
Despite these limitations, this study reinforces the 
existing evidence that higher levels of exercise and 
fitness confer a survival advantage. This information 
may not affect our exercise recommendations for 
the majority of our patients, but it can be a bit of 
ongoing encouragement for those individuals who 
wish to initiate or continue athletic training and 
competition.   n
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[IN FUTURE ISSUES] Qi gong  
and breast cancer

Walnuts and  
type 2 diabetes

Supplement use  
in elderly patients

1. a patient who recently survived a heart 
attack is interested in treating his coronary 
artery disease through lifestyle changes. 
What is the most accurate response?
a. Taking medications and seeing the 

cardiologist regularly is the most 
powerful thing you can do to treat this 
disease

b. A diet with minimal animal products (no 
meat and minimal dairy) without added 
oils has been shown to reverse heart 
disease

c. Regular, low-impact exercise has been 
shown to be more important than dietary 
changes

d. Heart disease cannot be reversed with 
lifestyle changes

2. although the overall meta-analysis found 
no evidence of benefit from vitamins and 
antioxidants on risk of cardiovascular 
disease, subgroup analyses identified some 
benefit depending on:
a. whether prevention was primary or 

secondary.
b. the methodological quality of trials.
c. the duration of supplementation.
d. None of the above

3. The aMsTar tool is used to measure the 
quality of:
a. vitamin preparations.
b. randomized controlled trials.
c. systematic reviews.
d. epidemiological studies.

4. Which of the following is true about 
moringa? 
a. The proposed mechanism of action of 

moringa is via its antibacterial effects.
b. No phytochemicals have been identified 

that could explain moringa’s medicinal 
activity.

c. This research project studied a leaf 
extract from the tree, Moringa oleifera.

d. Moringa was able to counteract the 
effect(s) of a low-fat diet in mice.

5. of nine country groups studied, survival 
advantage existed in medalists from all of 
the following countries except: 
a. United Kingdom
b. Russia
c. Canada
d. Australia
e. Italy

CME QuEStIOnS

•  present evidence-based 
clinical analyses of 
commonly used alternative 
therapies;

•  make informed, evidence-
based recommendations to 
clinicians about whether to 
consider using such therapies 
in practice; and;

•  describe and critique the 
objectives, methods, results 
and conclusions of useful, 
current, peer-reviewed 
clinical studies in alternative 
medicine as published in the 
scientific literature.

CME OBJECtIVES

upon completion of this educational activity, participants should be able to:

CME InStRuCtIOnS

To earn credit for this activity, please follow 
these instructions:

1. Read and study the activity, using the 
provided references for further research.

2. Log on to www.cmecity.com to take a 
post-test; tests can be taken after each issue 
or collectively at the end of the semester. 
First-time users will have to register on the 
site using the 8-digit subscriber number 
printed on their mailing label, invoice or 
renewal notice. 

3. Pass the online tests with a score of 
100%; you will be allowed to answer 
the questions as many times as needed to 
achieve a score of 100%. 

4. After successfully completing the last 
test of the semester, your browser will 
be automatically directed to the activity 
evaluation form, which you will submit 
online. 

5. Once the completed evaluation is 
received, a credit letter will be e-mailed to 
you instantly.  


