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ABSTRACT & COMMENTARY

Dietary Supplement Use Among the Elderly
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SYNOPSIS: Looking at data from 2005 and 2011, this descriptive study found increasing prevalence of polypharmacy and dietary 
supplement use among older adults and an escalation in risk of drug-drug interactions.

SOURCE: Qato DM, Wilder J, Schumm LP, et al. Changes in prescription and over-the-counter medication and dietary supplement use 
among older adults in the United States, 2005 vs 2011. JAMA Intern Med 2016;176:473-482.

Medication use and polypharmacy among older 
adults is common; the vulnerability of this 
growing segment of our population makes this 

an especially alarming trend.1 This group of researchers 
looked at medication use, including prescription 
medications, over-the-counter (OTC) medications, and 
dietary supplements, among older adults in 2005-2006 
and again in 2010-2011 to track and analyze trends and 
patterns.

The raw data for this longitudinal study came from 
the National Social Life, Health, and Aging Project 
(NSHAP), an innovative project incorporating field 
research and direct observation of a nationally 
representative study population.2 Wave 1 of this project 

occurred in 2005-2006 and Wave 2 was completed in 
2011. Although the NSHAP focus is based broadly on 
investigating and understanding social relationships in 
the aging population, medication data were collected 
in conjunction with this effort and were available to be 
used for other purposes.

All NSHAP participants agreed to be interviewed 
in their own homes and to provide containers of 
any medications used on a “regular schedule.” The 
researchers generated a computer-based log with names 
of medications categorized according to type (defined 
as prescription, OTC, or supplement) and placed 
into a specific drug class (for prescription and OTC 
medications) or supplement type (such as nutritional or 
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alternative therapy). The researchers used 
Micromedex, a commercially available drug 
interaction software program, to identify 
major potential drug-drug interactions.3 

Results from Wave 2 (2010-2011) are 
significant when viewed in isolation, but they 
are even more meaningful when compared 
with the results from Wave 1 (2005-2006). 
The numbers are impressively large — these 
authors analyzed data from 2,351 subjects 
from Wave 1 and 2,206 subjects from Wave 
2, with an overlap of 1,555 individuals. To 
compare results from the two time periods 
and account for increased medication use 
with increased age, the authors applied age-
adjusted statistical analysis and looked only 
at adults aged 62-85 years at the time of data 
collection. See Figures 1 and 2 for selected 
results.

Figure 1 compares medication use of all 
types collected in Wave 1 and then again 
during Wave 2. Notably, while prescription 
medication use went up slightly in the Wave 
2, more significant differences were seen in 
the decrease of OTC use and the increase in 
supplement use.

Figure 2 compares polypharmacy during 
the Waves 1 and 2. The concurrent use 
of five or more prescription medications 
in the study population rose from 2005 
to 2011; however, when any medications 
(prescription, OTC, supplements) are 
considered, this trend is even more profound.

Wave 2 found statistically significant 
increases in the use of omega-3 fish oils, 

vitamin D, and coenzyme Q10, and 
significant decreases in the use of vitamin 
E and folic acid. Multivitamin or mineral 
supplements and calcium remained the most 
common supplements used. (See Table 1.)

Among prescription and OTC medications, 
simvastatin, aspirin, lisinopril, and 
omeprazole all showed statistically significant 
increases, while atorvastatin showed a 
significant decrease in use during Wave 2. 

The authors looked at the 20 most 
commonly used medications and 
supplements; using Micromedex, they then 
identified 93 potential drug-drug interactions 
(15 of which were potentially life-threatening 
and used by at least one respondent in the 
study.) Analysis by the authors revealed that 
15% of the study population were using 
combinations of medications with potential 
adverse interactions compared with 8.4% 
during Wave 1 in 2005. 

n COMMENTARY
Although the point of this particular study 
is to understand medication use and trends 
among older adults, one would be remiss 
to overlook the essential role of NSHAP 
in providing accurate data. NSHAP, a 
project supported by the Center on Aging 
at the University of Chicago, has the goal 
of understanding multiple dimensions 
of well-being of community-dwelling 
older Americans in efforts to “find new 
ways to improve health” with aging. This 
longitudinal project already has completed 
two distinct waves of in-home interviews, 
including direct observation of more 

Summary Points
• This study was designed to identify changing patterns in overall medication use, 

including prescription, over-the-counter, and dietary supplements, in adults 62-85 
years of age and to characterize the potential for drug-drug interactions. 

• Major findings regarding prescription medications included a slight increase in the 
number of people taking one prescription medication and a more robust increase 
in the use of five or more prescription medications. 

• When considering all medications studied, there was a substantial increase in 
the number of people taking five or more medications and supplements (not 
just prescription medications), a significant decline in use of over-the-counter 
medications, and a significant increase in the use of dietary supplements.

• An estimated 15% of older Americans are at risk of major drug-drug interactions, 
compared to 8.4% in 2005.
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than 3,000 subjects (as noted above with Wave 1 in 
2005-2006 and Wave 2 in 2010-2011); Wave 3 is due 
for completion in 2016.4 Thus, the medication data 
presented and analyzed by this group are only a small 
(but important) slice of the robust information collected 
by NSHAP. Analysis and understanding of factors other 
than medication that contribute to health while aging 
will be generated over time as more information comes to 
light and is available for researchers. 

The information presented here is of great significance 
to all practitioners working with and treating older 
adults. Being acutely aware of the rising rate of dietary 
supplement use among older adults and intervening when 
combinations of agents with potential interactions are 
used can be life-saving. Interestingly, the same issue of the 
Journal of the American Medical Association (JAMA) 

also includes an article describing barriers to disclosing 
use of complementary and alternative therapies (CAM) 
to primary care providers. The article concluded that 
since 42% of CAM users do not disclose use to providers 
(based on 2012 National Health Interview Survey), it 
is important for providers to actively elicit information 
with empathic but detailed inquiry and for the medical 
community to make better efforts to educate physicians 
about CAM modalities and products.5 

Perhaps the most sobering trend noted in the analyzed 
data is the growing use of polypharmacy in this age 
group. A companion article in this same issue of JAMA, 
“Polypharmacy — Time to Get Beyond Numbers,” 
offered the perspective of a geriatrician. Dr. Michael 
Steinman notes that the use of multiple medications is a 
double-edged sword — sometimes these are necessary 

Figure 1: Comparison of Medication Use Wave 1 (2005-2006) and Wave 2 (2010-2011)

Figure 2: Polypharmacy During Wave 1 and Wave 2

Adults ages 62-85 years; national representative sampling 
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for multiple conditions but, all too often, they add new 
problems caused by interactions and competing side 
effects. Identifying the problem, he notes, is only one step 
toward solving the problem.6 

It also is useful to note that this study is analytic and 
descriptive. There are no hard data from the information 
presented regarding any ill effects from these medications 
or combinations of agents. Certainly, a look at the effect 
of these medication trends on morbidity, mortality, 
and quality of life in older adults is an area for future 
investigation.

What can an individual practitioner do right away? 
Perhaps one essential role, especially for the primary care 
provider but truly for all providers, is to create and/or 
update a careful and complete medication list including 
prescription, OTC, and dietary supplements at each 
encounter and then purge unnecessary agents. It can 
be difficult to recommend discontinuing a medication 
ordered by another practitioner, but a critical eye on 
the medication list with appropriate and thoughtful 
adjustments gives new meaning to “just what the doctor 
ordered” and sends a clear message to patients that more 

is not necessarily better.

In the era of the electronic record and remote medical 
monitoring, it would seem we have at our fingertips 
(or cursor) the perfect tool for reigning in and reversing 
polypharmacy. Perhaps a movement toward simplifying 
medication regimens rather than simply performing 
“medication reconciliation” could be a step toward 
making meaningful-use efforts medically meaningful for 
individual patients.  n
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Incretin and Insulin Secretion Improved  
in Non-Diabetic Individuals  
by Lactobacillus reuteri Supplementation 
By Carrie Decker, ND

Founder and Medical Director, Blessed Thistle, Eugene, OR
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SYNOPSIS: In this prospective, double-blind, randomized trial, the probiotic strain Lactobacillus reuteri SD5865 at a dosage of 1010 colony-
forming units or placebo was provided to non-diabetic individuals twice daily for a period of four weeks to investigate the effect on various 
parameters associated with blood sugar handling, including secretion of insulin, C-peptide, and glucagon-like peptides-1 and -2. 

SOURCE: Simon MC, Strassburger K, Nowotny B, et al. Intake of Lactobacillus reuteri improves incretin and insulin secretion in glucose-
tolerant humans: A proof of concept. Diabetes Care 2015;38:1827-1834.

Table 1: Dietary Supplement Use Changes in Older Adults (2005-2006 and 2010-2011)

Omega-3 Fish Oil Vitamin D Coenzyme Q10 Vitamin E Folic Acid

Wave 1 (2005/06) 
est. prevalence, % 4.7 4.6 1.5 9.0 5.9

Wave 2 (2010/11)
est. prevalence, % 18.6 15.6 3.0 7.0 4.2

P value < 0.001 < 0.001 0.03 0.04 0.01
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Probiotics have been studied as potential therapies 
for patients with cardiovascular disease,1 digestive 

disorders,2 allergies,3 and metabolic syndrome.4 Human 
and animal studies involving interventions to alter the 
gut microbiota, including prebiotics, probiotics, or fecal 
transplantation, have shown conflicting effects on blood 
sugar metabolism.5,6,7 Various lactobacillus strains have 
been studied for their effect on parameters such as body 
weight and insulin sensitivity. This proof-of-concept study 
investigated the mechanisms by which probiotics may 
affect parameters associated with glucose metabolism 
and inflammation in healthy individuals. Lactobacillus 
reuteri was selected for the current study as it has been 
demonstrated to be both safe and have strong probiotic 
activity compared with other lactobacillus strains.8

In this prospective, double-blind, randomized trial, 
non-diabetic individuals (11 lean people with body 
mass index [BMI] of 23.6 ± 1.7 kg/m2 and 10 obese 
people with BMI of 35.5 ± 4.9 kg/m2) were randomized 
to treatment with L. reuteri SD5865 at a dosage of 
1010 colony-forming units or placebo twice daily for a 
period of four weeks. Inclusion criteria were 40-65 years 
of age, non-smoking, and absence of gastrointestinal 
disease. Also, individuals with known chronic disease, 
pregnancy, cancer, or treated with antibiotics within three 
months prior to the study were excluded. All individuals 
participating in the study were required to abstain from 
intake of other probiotic food products during the study 
period with no other changes to eating habits. See Table 
1 for parameters assessed.

All participants completed the study with 100% 
adherence, and no adverse effects, including 
gastrointestinal symptoms, were reported. Fecal samples 

obtained at the start and end of testing found that one 
subject (from the lean placebo group) was positive 
for L. reuteri both prior to and at the end of testing; 
however, it was not found in any other subjects prior to 
treatment. At the end of testing, all participants treated 
with L. reuteri tested positive for the presence of L. 
reuteri in their stool, while no participants in the placebo 
group tested positive. Neither treatment altered the 
levels of total lactobacilli, total bacterial load, or overall 
fecal microbiota composition with regard to relative 
abundance as analyzed by next-generation sequencing 
using α- and ß-diversity metrics.

With the daily administration of L. reuteri, glucose-
stimulated glucagon-like peptides (GLP)-1 and GLP-
2 release increased by 76% and 43% (P < 0.01), 
respectively, compared with placebo, while insulin 
and C-peptide secretion increased by 49% and 55% 
(P < 0.05), respectively, compared with placebo (no 
confidence intervals given). There were no significant 
changes in the intervention group compared to the 
placebo group regarding the other parameters assessed. 

Sub-group analysis of the lean and obese groups showed 
some differences between these groups. The lean group 
had higher levels of whole-body insulin sensitivity 
compared to the obese group prior to and after the 
intervention. Maximal responses of GLP-1 and GLP-2 
upon glucose stimulation were significantly increased 
with the intervention (P < 0.02, P < 0.04) in the lean 
participants, but not for the obese individuals subsequent 
to the same intervention. Serum endotoxin levels were 
higher in the obese group prior to the intervention but 
not afterward (P < 0.019, P = 0.169). Obese participants 
had higher high-sensitivity C-reactive protein levels prior 
to and after treatment, as well as higher levels of IL-1ra, 
MCP-1, and TNF-α. 

Summary Points
• Twice daily supplementation of 1010 colony-

forming units of Lactobacillus reuteri SD5865 
for a period of four weeks significantly 
increased secretion of insulin, C-peptide, and 
GLP-1 and GLP-2 in non-diabetic individuals.

• Maximal GLP-1 and GLP-2 secretion 
(measured via oral glucose tolerance tests) 
increased in the subcategory of non-diabetic 
lean individuals, but not in non-diabetic obese 
individuals.

• No change was found in peripheral or hepatic 
insulin sensitivity, body mass index, muscle 
and hepatic fat content, blood glucose levels 
during oral glucose tolerance tests, or levels of 
circulating cytokines.

Table 1: Parameters Assessed Prior to the 
Study and at the End of 4-week Intervention
• Anthropometric measurements
• Oral glucose tolerance tests

 - During which the response of glucagon-like peptides 
(GLP)-1, GLP-2, insulin, glucagon, and C-peptide were 
assessed

• Isoglycemic clamp tests
• Euglycemic-hyperinsulinemic clamp tests
• Liver and muscle fat measurements
• Blood cell counts
• Fecal samples
• Fasting blood glucose
• Fasting free fatty acids
• High-sensitivity C-reactive protein
• Hemoglobin A1c
• Lipid oxidation rates
• Lipopolysaccharide
• Interleukin-1ra
• Tumor necrosis factor-α
• Interleukin-8
• Monocyte chemoattractant protein-1
• Macrophage inflammatory protein-1β
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n COMMENTARY
Modulation of the gut microbiota in animal models 
has been shown to contribute to the development of 
obesity and regulation of insulin resistance.9,10 Increased 
intestinal permeability and endotoxin translocation 
are proposed to be mechanisms by which low-grade 
inflammation is associated with the complications of 
obesity and the metabolic syndrome.11 As many studies 
with interventions directed at modulation of the gut 
microbiota fail to look at possible mechanisms by which 
this may alter glucose and insulin metabolism, this study 
further evaluates many parameters that may contribute 
to the effect that has been seen.

GLP-1 and GLP-2 are secreted by the enteroendocrine 
L-cells of the ileum from transcription of the proglucagon 
gene at roughly equivalent amounts in response to 
nutrients in the small intestine.12 GLP-1 expression is 
more strongly tied with blood sugar metabolism, as it 
acts as a antihyperglycemic agent by inducing glucose-
dependent stimulation of insulin secretion as well as 
increasing insulin synthesis and beta-cell proliferation.13 
Thus, it is not surprising to find that it should rise in 
combination with insulin. C-peptide is the protein cleaved 
from proinsulin in conjunction with insulin when insulin 
is released, and thus serves as a marker of pancreatic 
insulin secretion. C-peptide has potential therapeutic 
effects, as it has been shown in various studies to affect 
neuropathy and renal function.14,15,16,17

GLP-2 has been shown to have an effect on intestinal 
permeability and has been studied as a therapy for this 
purpose in multiple studies.18,19,20 Gastrointestinal effects 
of GLP-2 include regulation of gastric motility, gastric 
acid secretion, decreasing mucosal injury, cytokine 
expression, and bacterial septicemia. As diabetes, heart 
disease, and obesity are associated with a chronic, low-
grade inflammation, the alteration of gastrointestinal 
permeability and related endotoxemia by increasing 
GLP-2 may have therapeutic benefits for these conditions 
as well as obvious benefits for gastrointestinal disease 
and infection. More recently, studies have looked at the 
association between obesity and intestinal permeability, 
finding an association between obesity, insulin resistance, 
and circulating zonulin levels, which is a marker of 
intestinal permeability.21,22 

Berberine alkaloids are another natural agent that have 
been studied extensively for their potential therapeutic 
role in diabetes. Possible mechanisms by which berberine 
may affect insulin resistance include increasing insulin 
sensitization,23 modifying the gut microbiota,24 and 
promoting GLP-1 secretion and biosynthesis.25 It is 
noteworthy that in many ways the mechanisms by which 
berberine may affect insulin resistance significantly 
overlap the action of the probiotic L. reuteri shown 
in this study. Berberine also has anti-hyperlipidemic 

effects, which support its use in the prevention of the 
complications associated with obesity.26

Limitations of current study were that it was a small 
population, the study duration was short, and none 
of the subjects were diabetic. In healthy individuals 
without diabetes, in theory, there should be no changes 
in insulin resistance. With insulin resistance, many 
aspects of physiology adapt and may be less sensitive 
to interventions. As the effect of improving secretion of 
GLP-1 was not observed in the obese subgroup, there 
are concerns that this effect also would not be observed 
in obese diabetic individuals. With a study of a short 
duration, it is not known if the body will adapt to the 
intervention and no longer experience an improved 
metabolic response over time. It also is not known if the 
increases in insulin and incretin secretion would persist 
beyond the period of the intervention. These variables 
should be investigated further with subsequent studies. 

As mentioned previously, Lactobacillus reuteri was 
selected for this study because of its strong probiotic 
activity compared with other lactobacillus strains and 
its well-studied safety.8 Other studies using probiotics 
to investigate their effects on the various parameters 
associated with diabetes have used strains such as 
Lactobacillus acidophilus NCFM,27 L. acidophilus 
La5, and Bifidobacterium lactis BB12,28 as well as 
various other Lactobacillus species. A recent meta-
analysis concerning the effect of various Lactobacillus 
species on weight gain has shown mixed results that 
were not consistent between humans and animals.29 
Hence, it would be appropriate to increase knowledge 
about a well-studied strain such as L. reuteri. As there 
were no adverse effects reported in the current study, 
and many other investigations show beneficial results 
with probiotics as an adjunctive therapy, a reasonable 
clinical intervention would be to recommended twice-
daily intake of 1010 colony-forming units L. reuteri 
for reducing the risk of insulin-resistant diabetes. Of 
course, this should not be an isolated intervention; 
recommendations also should be given for dietary 
changes and increased exercise if these lifestyle issues 
have not been addressed.  n
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SLEEP

ABSTRACT & COMMENTARY 

Chocolate Counteracts the Effects  
of Sleep Deprivation 
By George Munoz, MD
The Oasis Institute, Aventura, FL

Dr. Munoz reports he is a consultant for UCB, and is on the speakers bureau for Primus and UCB.

SYNOPSIS: An acute administration of a chocolate rich in flavanols (a subclass of flavonoids) was found to mitigate the cardiovascular and 
cognitive effects of sleep deprivation in a group of young and healthy individuals. 

SOURCE: Grassi D, Socci V, Tempesta D, et al. Flavanol-rich chocolate acutely improves arterial function and working memory 
performance counteracting the effects of sleep deprivation in healthy individuals. J Hypertens 2016;34:1298-1308.

Sleep deprivation has become a major health issue in 
the United States, with more than 50-70 million adults 

suffering from sleep disorders. It has been found that 
sleep deprivation can be detrimental for cardiovascular 
health and cognitive function. Sleep alters the autonomic 
nervous system; therefore, disorders interrupt the normal 
regulation of blood pressure (increasing BP) and can 
lead to increased inflammation, endothelial dysfunction, 
and increase oxidative stress. Taking it one step further, 

high BP has been linked to Alzheimer’s disease, cognitive 
impairment, and vascular dementia.

There has been great interest in finding a product that 
can ameliorate the side effects of sleep deprivation. 
One food that has caught many people’s attention 
because of its high flavonoid content and potential 
cardiovascular benefits is cocoa, the (usually) powdered 
product of chocolate “beans.” Flavanols (a subclass 
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of flavonoids, which include catechins, epicatechins, 
proanthocyanidins, theaflavins, and thearubigins) have 
been found to improve endothelial function by increasing 
nitrous oxide availability (aiding in BP regulation). 
Hence, they might help increase cerebral blood flow 
and cognitive impairment. To date, many studies have 
shown an improvement of hippocampal functioning and 
cognition in general with a flavanol-rich diet, but none 
have studied whether flavanols in cocoa can diminish 
the impairments caused by restricting sleep. In a double-
blind, randomized, controlled trial, Grassi et al studied 
whether cocoa could acutely improve cardiovascular and 
cognitive function after a night of sleep deprivation. 

The study recruited 32 healthy participants (16 men and 
16 women) with no history of medical, neurological, 
or psychiatric disorders. Participants all had a blood 
pressure of less than 140/90 mmHg and a body mass 
index (BMI) between 19-30 kg/m2. The researchers 
excluded smokers, habitual cocoa consumers, and 
subjects with sleeping disorders, metabolic diseases, or 
any major cardiovascular risk factor. 

Each participant attended four testing sessions: two 
control sessions in which they were evaluated after 
undisturbed sleep and two experimental sessions in 
which they were evaluated after total sleep deprivation. 
Testing sessions were separated by one week and 
participants were asked to fast for 12 hours prior to the 
session. They were given one bar of either a flavanol-
rich chocolate (520 mg of flavanols) or a flavanol-poor 
chocolate (88.5 mg of flavanols). Each chocolate bar 
weighed 100 g; the flavanol-rich chocolate was 80% 
cocoa, while the flavanol-poor chocolate was 50% 
cocoa. Ninety minutes after the chocolate consumption, 
participants submitted to several cognitive tests and were 
given a Karolinska sleepiness scale (KSS) to assess their 
sleepiness. The tests included a psychomotor vigilance 
task to evaluate response speed and behavioral alertness) 
and the two-back task (to measure working memory). 

Two hours after chocolate consumption, participants 
were taken into a quiet room where several medical 
assessments were performed to measure endothelial 
function, blood pressure, and arterial stiffness. 
Endothelial function was assessed via the flow mediated 
dilation (FMD), which tested the brachial artery with the 
use of ultrasonography. Later, the central and peripheral 
arterial stiffness was assessed via carotid-femoral 
pulse wave velocity (PWV), using a probe to record 
the waveforms and the ECG to calculate wave transit 
time. Finally, repeated measure analyses of variance 
(ANOVA) were performed on condition and treatment 
with different dependent variables. Also, correlations 
were calculated between the two-back test and changes 
in FMD and PWV after flavanol-rich chocolate 
consumption. The level of significance was set at P < 
0.05. 

Results showed that the KSS score (sleepiness) was higher 
in the sleep deprivation group than the undisturbed sleep 
group. On the other hand, behavioral measures showed 
that the average reaction time was slower in the sleep 
deprivation group (P = 0.00001). In other words, sleep 
deprivation adversely affected alertness and cognitive 
functions. Also, it showed that the female group’s 
accuracy when sleep-deprived was higher when they 
consumed the flavanol-rich chocolate vs. the flavanol-
poor chocolate (P = 0.04). This is significant, since it 
means that in women, but not men, cocoa was able to 
improve working memory and cognitive performance 
altered by lack of sleep. 

The cardiovascular measures demonstrated that sleep 
deprivation does have an effect on cardiovascular health, 
since it raised the SBP (P = 0.001). Also, the effect of 
treatment (flavanol-rich vs. flavanol-poor) on pulse 
pressure was significant (P = 0.004). The pulse pressure 
was lower in the flavanol-rich group (mean = 46.44) 
compared to the flavanol-poor group (mean = 48.47). 

When analyzing the FMD, the effect of treatment (P 
= 0.00001) and condition (P = 0.02) were significant. 
Participants showed a higher FMD after consuming the 
flavanol-rich chocolate (mean = 7.04%) compared to the 
flavanol-poor chocolate (mean = 5.00%). This supports 
previous findings stating that administration of flavanol-
rich chocolate can increase and improve endothelial 
function acutely.

The statistical analysis on the PWV showed a non-
significant effect of treatment and a significant effect of 
condition. The interaction of condition and treatment 
with the PWV was significant (P = 0.03), while the PWV 
was higher on deprivation state when compared to the 
undisturbed sleep, but only after consuming the flavanol-
poor chocolate. This means that the flavanol-rich 
chocolate was able to maintain the arterial stiffness after 

Summary Points
• Thirty-two young, healthy individuals were 

recruited to participate in four trials: two 
baseline trials with undisturbed sleep in 
which subjects consumed a flavanol-rich or a 
flavanol-poor chocolate, and two experimental 
trials with sleep deprivation in which subjects 
consumed a flavanol-rich or flavanol-poor 
chocolate. 

• Consumption of flavanol-rich chocolate during 
the sleep deprivation trial counteracted the 
negative effects that sleep deprivation had on 
cardiovascular markers and cognition. 
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a night with no sleep, while the flavanol-poor chocolate 
increased the arterial stiffness or lack of vascular 
compliance, which is a predecessor to hypertension and 
left ventricular dysfunction.

On the other hand, when calculating the ANOVA on 
the aortic systolic pressure, the gender (P = 0.001) and 
condition (P = 0.006) were found to be significant, but 
the treatment (P = 0.91) was found to be non-significant. 
The same effect was seen on the aortic pulse pressure. 

Pearson’s r coefficient was used to calculate the 
relationship between working memory, FMD, and PWV. 
Researchers found a significant coefficient between FMD 
and the two-back tests — the higher the FMD, the better 
the participant performed in the two-back tests (r = 0.41; 
P = 0.01). There was no correlation between PWV and 
the two-back test. 

n COMMENTARY
The Grassi et al study ties into other research, supporting 
those results and advancing our understanding of 
the mechanisms behind the effect of cocoa. One of 
the possible mechanisms that explains the effect of 
flavanols on BP and arterial function is the ability of 
flavanols to induce the synthesis and secretion of cortisol, 
epinephrine, and norepinephrine. Wirtz et al performed 
a placebo-controlled trial with 64 men to measure 
cortisol, epinephrine, adrenocorticotropic hormone, and 
norepinephrine on blood and saliva when subjected to a 
social stress test after consuming a dark chocolate with 
flavonoid and another without flavonoids.1 The study 
showed that the flavonoids in the dark chocolate buffered 
the stress reaction at the peripheral level, specifically 
the adrenal glands (reducing cortisol and epinephrine), 
when compared to the flavonoid-poor group. Also, they 
showed that the high epicatechin level (class of flavan-3-
ol, flavanol) in the blood reduced the endocrine stress in 
the flavonoid group, regardless of the age, BMI, and BP 
of the participants. 

Regarding the effect seen on working memory and 
cognition, specifically on women, the study suggests 
that there might be hormonal involvement, as per the 
mechanism below. Stranges et al found a greater risk 
of hypertension in women after sleep deprivation and 
the effect was even greater in premenopausal women.2 
Therefore, it is hypothesized that the greater effect seen 
in the premenopausal women with the flavanol-rich 
chocolate may be related to this. More research is needed 
to determine the mechanism behind the cognitive effects 
of cocoa flavonoids. 

The consumption of one bar of a high-quality dark 
chocolate (80% cocoa), in contradistinction to milk 
chocolate containing less cocoa and more sugar, can 
mitigate the effects of one night of sleep deprivation, 
especially its cardiovascular repercussions. Hence, it 
makes sense clinically to encourage patients to consume 
this type of high-quality chocolate in moderation. 
Based on these results and previous work, cocoa 
flavonoids could be a used as a supplement or aid in 
sleeping disorders. Overall, this study should promote 
more research on larger and more diverse populations 
to determine the minimum amount of high-quality 
chocolate needed to create a positive physiologic effect 
and at what frequency. Specifically, more research is 
needed on elderly populations, patients with sleep 
disorders, and patients with hypertension to investigate if 
cocoa flavonoids can ameliorate their consequences.  n
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Garcia, MS Nutrition and Human Performance, 
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OBESITY

SHORT REPORT

Add Fat to the Mediterranean Diet?  
Some Benefits Found
By David Kiefer, MD, Editor

SYNOPSIS: Studies examining the Mediterranean diet with unrestricted fat intake find benefits on cardiovascular disease, diabetes, and 
breast cancer risk.

SOURCE: Bloomfield HE, Koeller E, Greer N, et al. Effects on health outcomes of a Mediterranean diet with no restriction on fat intake: A 
systematic review and meta-analysis. Ann Intern Med 2016; Jul 19. doi: 10.7326/M16-0361 [Epub ahead of print].
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Which is better, a low-fat diet or a low-carbohydrate 
diet? This question still is posed to clinicians 

frequently, and working out the physiological details and 
individualizing a response are challenges. The August 
issue of Integrative Medicine Alert included a review of 
a sub-analysis of the PREDIMED, or PREvención con 
DIeta MEDiterránea, dataset,1 showing that long-term 
vegetable fat enrichment of a Mediterranean diet leads 
to less weight gain and less of an increase of central 
adiposity than a control diet. As if to punctuate this 
work, Bloomfield and colleagues undertook a systematic 
review and meta-analysis on studies examining a 
Mediterranean diet with no fat restriction. This effort 
was slightly different from the Estruch et al controlled 
trial, a supplementation of the Mediterranean diet 
with either olive oil or mixed nuts. Bloomfield et al 
searched several databases for Mediterranean diet studies 
compared to control diets published between 1990 and 
2016. A Mediterranean diet in their analysis was defined 
by having at least two of the criteria as listed in Table 1.

Studies were included in the meta-analysis if they had 
at least 100 study participants and were followed 
for at least one year, although these restrictions were 
not mandated for studies on rheumatoid arthritis nor 
cognitive impairment. The authors also commented on 
adherence to the Mediterranean diet in North America 
by looking at this variable in studies conducted in the 
United States or Canada. A total of 90 articles published 
on 56 trials were included in this analysis. 

Table 2 summarizes the results found in the statistical 
analyses. Embedded in this work was the PREDIMED 
trial, contributing results to both the cardiovascular 
disease and all-cause mortality results, as well as cancer 
outcomes (the only trial to do so). In addition, two trials 
on cognitive impairment offered mixed results (one 
favorable, the other no difference) on the effect of the 
Mediterranean diet. One cohort study on rheumatoid 
arthritis found no statistically significant effect of the 
Mediterranean diet. No studies adequately addressed 
adherence. The authors also commented on the risk 
of bias of the individual studies reviewed, finding a 
variety in quality; this is relevant to the interpretation of 
results in terms of believability, clinical applicability, and 
generalizability. When only the most rigorous studies 
were included, as these authors tried to do, it softened 
the results slightly compared to other work on this 
topic. When tied into past studies, including Cochrane 
analyses, Bloomfield et al singled out the cardiovascular 
connection as being a unique positive outcome because 
of the emphasis on unrestricted fat intake and mentioned 
physiological mechanisms as well. 

The take-home points here are as follows: 1) the benefits 
of the Mediterranean diet for some significant health 
outcomes cannot be denied, 2) fat intake may have a 
protective effect on cardiovascular outcomes as per a few 
clinical trials (the most interesting result here, and one 
that continues to debunk the “dangers” of fat in the diet), 
and 3) more, high-quality controlled trials are necessary 
to comment on most other health conditions, including 
the ability of people to adhere to this type of diet.  n
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Summary Point
• Some health benefits, not harms, are seen 

with a Mediterranean diet that does not have 
a restriction in fat intake.

Table 1: Criteria (verbatim) for Mediterranean 
Diet in the Bloomfield et al Meta-analysis

• A high monounsaturated-to-saturated fat ratio

• High fruit and vegetable intake

• High consumption of legumes

• High grain and cereal intake

• Moderate red wine consumption

• Low consumption of meat and meat products with 
increased intake of fish

Table 2: Results of Mediterranean Diet Groups 
Compared to Control for Different Variables

Variable Mediterranean 
Diet

Control 
Diet

Statistical 
Difference*

Primary 
prevention 
of all-cause 
mortality

No difference

Cognitive 
impairment Mixed results

Rheumatoid 
arthritis No difference

Major 
cardiovascular 
events

Lower 
incidence

HR, 0.71  
(CI, 0.56-0.90)

Breast cancer Lower 
incidence

HR, 0.43  
(CI, 0.21-0.88)

Diabetes Lower 
incidence

HR, 0.70  
(CI, 0.54-0.92)

*HR = hazard ratio; CI = 95% confidence interval
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DIETARY SUPPLEMENTS

EDITOR’S NOTE

Dietary Supplement Safety
By David Kiefer, MD, Editor

SOURCES: Mohney G. Consumer Reports highlights dietary supplement dangers. ABC News. Available at: http://abcnews.go.com/Health/
consumer-reports-highlights-dietary-supplement-dangers/story?id=40919592. Accessed Aug. 10, 2016.

Consumer Reports. 15 supplement ingredients to always avoid. July 27, 2016. Available at: http://www.consumerreports.org/vitamins-
supplements/15-supplement-ingredients-to-always-avoid/. Accessed Aug. 10, 2016.

Occasionally, there is current, hot-off-the-press 
information that is relevant to the readers of 

Integrative Medicine Alert but nonetheless doesn’t 
fit the traditional genres of Review Article, Abstract 
& Commentary, nor Short Report. We feel that it is 
important to share these pearls, and use the “Editor’s 
Note” as such a medium. As the above links detail, 
an ABC article on a Consumer Reports publication 
reviewed concerns surrounding dietary supplement safety. 
Consumer Reports melded its own research of “medical 
studies” (clinical trials, adverse event reports, government 
warnings, and “other literature” not specified) with 
recommendations by a six-person expert panel. Panelists’ 
biographies were provided in an attached file, as were the 
criteria (see Table 1) that the experts used to create a list 
of 15 ingredients to “always avoid.” 

Table 2 lists the 15 dietary supplement ingredients 
that are the focus of this article. All of the experts have 
experience and documented knowledge on the topic, 
although three, as written, seem to have a focus in their 
background on the hazards and dangers of dietary 
supplement use, which could indicate some bias in the 
methodology behind this treatise. At the end of the 
article, there is a sentence and link imploring anyone 
who suspects that an adverse effect from a dietary 
supplement has happened to report it to the FDA; this is 
an important and useful alert. 

None of the information presented in the Consumer 
Reports article is new; concerns about label claims, 
regulation, adulteration, and supplement-pharmaceutical 
interactions have been on clinicians’ radar for years. 
These are important factors to consider when prescribing 
or counseling about dietary supplement use. In many 
cases, knowledge about the correct form, dose, and 
duration of use of a dietary supplement can keep such 
use aligned with evidence-based proof of efficacy and 
avoid most safety concerns. Accurate knowledge about 
the science of dietary supplements is a key component to 
help clinicians best guide (or avoid) the use of integrative 
therapies for their patients. In this vein, the Consumer 
Reports article misses the mark by merely listing 15 

supplement ingredients “to always avoid” because of the 
possibility of “organ damage, cardiac arrest, and cancer.” 
The article itself softens this wording slightly by noting 

Table 1: Criteria Used to Create the List of 15 
“no-use” Dietary Supplement Ingredients

• It has been associated with kidney or liver problems.
• It has been associated with cardiac arrest or heart attack.
• It has been linked to cases of organ failure.
• It has carcinogenic properties.
• It has been associated with a possible risk of death.
• It has been found to contain pharmaceutical drugs at 

prescription doses.
• The FDA has advised manufacturers to remove products 

containing it from the market.

SOURCE: Consumer Reports. Methodology Behind “15 Ingredients 
to Always Avoid." Available at: http://www.consumerreports.org/
content/dam/cro/magazine-articles/2016/September/Consumer_
Reports_Magazine_Methodology_Behind_15_Ingredients_to_
Always_Avoid_9-16_Issue.pdf. Accessed Aug. 10, 2016.

Table 2: 15 Supplement Ingredients to be 
Avoided, according to Consumer Reports

• Aconite
• Caffeine powder
• Chaparral
• Coltsfoot
• Comfrey
• Germander
• Greater celandine
• Green tea extract powder
• Kava
• Lobelia
• Methylsynephrine
• Pennyroyal oil
• Red yeast rice
• Usnic acid
• Yohimbe

SOURCE: Consumer Reports. 15 supplement ingredients to always 
avoid. July 27, 2016. Available at: http://www.consumerreports.
org/vitamins-supplements/15-supplement-ingredients-to-always-
avoid/. Accessed Aug. 10, 2016

http://abcnews.go.com/Health/consumer-reports-highlights-dietary-supplement-dangers/story?id=4091959
http://abcnews.go.com/Health/consumer-reports-highlights-dietary-supplement-dangers/story?id=4091959
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CME OBJECTIVES
Upon completion of this educational activity, participants should be able to:

•  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 QUESTIONS

1. Polypharmacy in older adults living in the
United States has:
a. decreased since the peak years of 2005-
2006.
b. clear advantages that outweigh
disadvantages in most cases.
c. increased since 2005, especially when
including dietary supplements in the category
of pharmaceutical agents.
d. continued at a steady, consistent level since
2005-2006.

2. In a combined population of lean and obese
glucose-tolerant individuals, twice-daily
supplementation with Lactobacillus reuteri
SD5865 at a dosage of 1010 colony-forming
units was observed to:
a. increase glucose-stimulated GLP-1 and
GLP-2 secretion but not affect insulin
secretion.
b. increase glucose-stimulated GLP-1, GLP-2,
and insulin secretion.
c. decrease glucose-stimulated GLP-1, GLP-2,
and insulin secretion.
d. increase glucose-stimulated GLP-1 and
insulin secretion, but not improve GLP-2
secretion.

3. Which of the following is false regarding the 
mechanism of action of flavanol compounds 
on vascular and cognitive responses?
a. Flavanols exert endothelial function effects 
by an in increase nitrous oxide.
b. Flavanols have shown improvement in 
hippocampal and cognitive function in many 
studies.
c. Flavanols have not been shown to exert 
effects on cortisol or epinephrine.
d. Larger studies are needed to more 
definitively evaluate the effect of flavanols on 
sleep deprivation with respect to cognitive 
function, vascular benefits.

4. In the Bloomfield et al meta-analysis, which of 
the following was not found to improve with a 
Mediterranean diet and unrestricted fat 
intake?
a. Risk of major cardiovascular events
b. Rheumatoid arthritis
c. Risk of breast cancer
d. Risk of diabetes 

“potential” harms that are dependent on a 
variety of factors, such as supplement quality, 
duration of use, and a person’s past medical 
history, a more accurate representation of the 
multitude of factors to consider in dietary 
supplement counseling. For example, one 
ingredient listed is red yeast rice, a natural 
product that contains naturally produced 
statin compounds, which can cause the 
same liver toxicity as pharmaceutical statins; 
such an adverse effect is not a sure bet, and 
certainly not a reason to carte blanche remove 
red yeast rice from an integrative provider’s 
tool box. The article is correct in listing other 
ingredients, such as green tea extract powder 

(concerns about liver toxicity; little reason to 
use this product rather than green tea infusion) 
and chaparral (also known as creosote bush; 
concerns for liver toxicity with oral use; may 
still be some safe, indicated topical uses).

It is important for dietary supplement 
consumers and healthcare providers to always 
be aware of the risks of any treatment, and for 
this the Consumer Reports article serves an 
important purpose. Missing were some of the 
important details that those of us who work 
with dietary supplements regularly would 
really need to take this information and apply 
it to patient care.  n
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